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INTRODUCTION 


The Problem , 

Farm real estate accounts for approximately 75 percent of the 
value of all farm assets held by farm operators and landlords. Changes 
in its value therefore have a dramatic impact on the wealth, credit 
and income positions of these people. Knowledge of the factors 
affecting real estate prices can therefore improve 'our ability to 
evaluate the impact of various institutional and economic factors 
on the well being of farm operators and land owners. 

Concern over the well being of farm operators and land owners 
has, over the last three decades, been expressed largely through 
our system of farm price supports and direct income payments. How- 
ever, even with these payments, farm operators on the average seem 
to be earning low returns on the value of their assets. Data from 
1940 to 1970 show that residual returns to real estate have ranged 
from 2 to 6 percent of market value. [56, p.65] During the same 
period, it has been observed that net farm income per acre has increased 
only modestly while land values have increased sharply. These two 
observations have stimulated numerous studies which attempted to 
explain why real estate values continued to rise in the face of 
seemingly low returns. However, at the national level each of the 
studies has tended to support different hypotheses concerning the 
rise in land values from 1940-1970. Although some factors were com- 
mon to several studies, the method of analysis used and the 
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interpretation of the results has differed widely. Thus, apparently 
■^(Conflicting views still exist concerning the primary reasons for 
land value increases at the national level although quite rigorous 
mathematical and statistical tools were applied to the development 
of structural equations to explain the rise in the average value of 
farm real estate nationally. 

The continued debate over the cause of national land price 
increase tends to complicate the development of policies which could 
improve the well being of farm operators and land owners and, perhaps 
at the same time, improve our use of land. 

Objectives 

The specific objectives of this study are: 

1. To review and examine alternative hypotheses concern- 
ing the cause of changes in farm real estate values. 

2. To determine which hypotheses have merit in today's 
economic environment. 

3. Tc» evaluate the effectiveness of several econometric 
models in "explaining" changes in farm real estate 
values . 

4. To develop a simplified model for predicting the 
average value of farm real estate. 


Methodology 

The basic approach will be (1) to review the literature on 
farm real estate and to select from this literature those variables 
which have had the strongest support as determinants of land value, 

(2) to examine each of the variables theoretically and empirically, 

(3) to critique the methodology of previous studies and indicate 



the strong and 'weak points of the approaches used. The empirical 
analysis in this thesis will vary from variable to variable and 
chapter to chapter as techniques are adopted which can be used with 
the available data. Whenever it is possible, the importance of the 
variable will be assessed at the national, regional and state level. 

Thesis Plan 

Chapter two contains a brief review of previous “research on farm 
real estate values, classified by level of aggregation and by the 
approaches used in the analysis. Chapters 3 through 8 relate. to 
specific hypotheses' which have been developed to explain changes in 
land values. Chapter 9 contains a model developed to predict changes 
in the national index or in the average value of farm land in the 
U.S. Chapter 10 draws together the major implications and conclusions 
of the thesis and suggests directions for further research. 



II. REVIEW OF LITERATURE 
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Research on farm real estate markets and farmland prices and 
values has historically been divided between State market studies and 
analysis of aggregate data for the United States. Some small amount of 
analysis has been done on the impact of specific institutional factors 
such as farm commodity programs or highway construction on land 
values. This chapter briefly reviews a few of the more important 
studies in each category. First in a general summary framework and second 
ly in greater detaii for specific projects selected as representative 
of the broad category. In general the ideas of the authors will be^. 
presented without comment in this chapter. Critiques of the projects 
will be brought in where relevant in succeeding chapters of the thesis. 
State Studies 

Typically studies at the State level have attempted to determine 
. the actual level of land values within the State, the variation in 
values among^ areas within the State, some characteristics of the par- 
ticipants in the real estate market and an estimate of the various 
factors influencing the level of real estate prices (2,7,8,9,10,12,14, 
26,33). 

For example, Pine and Scofield, using descriptive analysis, found 
that most transfers in Kansas were for farm enlargement and that "few 
of the tracts sold were large enough for farm units". [35] "Three 
fifths of the sellers were active or retired farmers and seventy per- 
cent were over 55 years old". Per acre prices were found to vary with 
size of tract, condition of buildings, distance to town and percent 
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cropland in tract". Murray and Reinsel found that land prices in 
Maryland were related to population density and rate of growth, per 
capita income of the population, size of tract, presence of buildings, 
distance from shopping areas, type of road and presence of water 
front. [33] No significant relationship was found between price per 
acre and commuting time and commuting distance. Crowley has demon- 
strated the relationship between net landlord returns and land value 
in Oregon [8]. 

Numerous other studies at the State level have looked at similar 
variables and have found that basically the same relationships are 
important in determining the difference in the prices paid for 
specific tracts. However, attempts to quantify the impact of specific 
factors have been complicated by -the great variation in sales prices 
and the small number of observations available for analysis. 

National Studies 

At the national level much of the research in the last decade has 
been developed around an observation that land values and net farm 
income are not changing proportionately. (1,4,6,22,23, 25,28,37>39 s 53> 
54) . These studies have generally assumed a national farm real 
estate market and have attempted to explain the observed divergence 
of trends in net income and land values using aggregate data for the 
United States. Several econometric models that predict the national 
average value of farmland have been developed. 

One unique study by David Boyne looked at the impact of changes 



in the value of all assets, including real estate, on the wealth 
position of farm operators. 

/' A model; developed by Tweeten and Martin , is fairly typical of 
recent national studies. (53) They used a 5 equation recursive model 
which they believe is "...designed to approach reality more nearly 
than some earlier specifications with a single land price equation." 
Beginning with the hypothesis that net income is a proxy measure 
for returns to farm real estate they determine that "...land earnings 
do not explain the land price index since 1950, therefore other varia- 
bles must be important and other hypotheses must be advanced." They 
propose eight hypotheses which include "...1) economies of scale, 

2) capitalized farm program benefits, 3) an excess number of boys 
who want to farm, 4) speculation of appreciation in land value, 

5) population growth, 6) nonfarm investor demand, 7) changing farm 
financial structure and 8) a trend toward concentration of wealth 
among operators of large farms." 

Their results show that farm enlargement is the most important 
explanatory variable followed by nonfarm variables and capital gains. 
However, they conclude: 

"The econometric model presented here is only a subset of many 
possible specifications of the land market. Because more than one 
set of variables predict land prices well and can be justified from 
an economic standpoint, the process of selecting the appropriate 
model is necessarily somewhat subjective and dependent on the 
judgement of the researcher". 

"Our results support the conclusion that there is no one uni- 
formly best estimating procedure. The appropriate technique depends 
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on the reliability of data, underlying economic structure, and 
availability of research resources." 

Herdt and Cochrane developed a 3 equation model to explain 
changes in the average value of farm real estate assuming, as did 
Martin and Tweeten, that net farm income (a proxy for land earnings) 
no longer provides a reasonable explanation. [22] Herdt and Cochrane 
state It is our contention that technological advances have contri- 
buted significantly to the rise in farm land prices." 

Technological change is represented in their model by the U.S. 
index of productivity and is found to be "...decisively the most impor- 
tant (factor) with the ratio of prices paid to prices received and 
the general price level of secondary importance and other variables 
of rather minor importance." Nonfarm factors originally included 
in the model were deleted because of intercorrelation with the pro- 
ductivity index. 

Although farm price support and direct payment programs are 
important in the specification of the Herdt and Cochrane model, no 
estimate of their impact is made separate from technology. 

Van Vuren, in a somewhat different analysis, found that non agri- 
cultural employment was highly significant and perhaps the most 
important factor explaining farm land prices. [58] Second in importance 
was technology represented by the total value of farm machinery. 

The Van Vuren model differs from other studies because regional 
differences in value are assigned to dummy variables. However, 
this still assumes that the impact of other factors is constant across 
the various regions. 



The three studies cited here are representative of much of the 
land value research at the national level and demonstrate the differences 
of opinion that exist among economists as to the cause of the upward 
trend in land values . 

Herdt and Cochrane are convinced that technological change is 
important. Van Vuren suggests that nonfarm factors outweigh techno- 
logy, and Martin and Tweeten imply that they can't really determine 
what has been important; but they can predict the farm real estate 
index with their variables . 

Commodity Studies 


In general, the commodity studies have focused on the effect of 
price support and production control programs on the value of land 
used for specific crops. These studies have shown that allotments do 
have a capitalized value and that the long term average capitalization 
rate is in the neighborhood of 15 percent. 

For example, Gibson, Arnold and Aigner, studying flue-cured tobac- 
co allotments, found that an acre of allotment was worth $1,673 in 1957 
(13). And, depending on the size of the allotment and the available 
operating capital, perpetuity discount rates ranged from 5.9 percent 
to 24.0 percent. 

In their summary they state: 

"Apparently, farmers use discount rates substantially above the normal 
rate .of interest when they determine how much they can afford for farm- 
land with a tobacco allotment attached." 

"Conceptually, one would expect farmers to capitalize land income 
at a rate above the normal rate of interest. First, there must be some 
uncertainty in the minds of farmers regarding the continuation of the 
price support program in its present form. Second, the land market 
is characterized by a great variation in characteristics of the units 

sold and inadequate knowledge regarding the supply-demand situation 
for farmland." 
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Gibson and Chambliss, in a study of peanut allotments, found 
"...that a portion of the selling price of peanut farms is paid for 
the right to produce and market peanuts; that is, the size of the 
allotment is a factor considered by buyers in determining the price 
they are willing to pay for a farm" [4 ] i n this study the authors 
found capitalization rates of 14.2 to 20.2 percent in perpetuity, 
depending on the size- of the farm and the size of the allotment. 

Gilliam, in a study of the valuation of cotton producing land, 
used regression analysis to determine the capitalized value of an 
acre of cotton allotment [5 ]. However, he concludes his thesis 
by suggesting that it is extremely difficult to avoid unmanageable 
intercorrelation among some of the relevant independent variables. 

He suggests that single equation regression models may be inappropri- 
ate or inadequate and expresses a concern over simultaneous equation 
models which assume that price and quantity are jointly determined. 
Even with his doubts concerning the application of certain econome- 
tric techniques, Gilliam does conclude that cotton program benefits 
have been capitalized into land values and that tracts purchased for 
farm enlargement sold for more per acre than other comparable tracts, 
other things equal. 

Other commodity studies have produced results similar to those 
mentioned in this section. That is, they have found that farm program 
benefits have been capitalized into land values and that the implied 
capitalization rates are considerably higher than the market rate of 
interest. These studies have not, in general, attempted to arrive 
at an estimate of the aggregate impact of programs or the capitalized 
value of the aggregate benefits. 
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Selection of Hypotheses for Consideration 

Two criteria were used to select the hypotheses to be explored 
in this thesis. First consideration was given to those which have 
received support in previous studies and secondly, those without 
much empirical support, but with a general acceptance by economists 
or the popular press as being important over broad geographic areas. 

No consideration will be given in this manuscript to the cross- 
sectional impact of land quality, variations in crop production, 
locality or other factors which set differences in levels of land 
values among areas but which are not expected to be important in 
explaining changes in land values over time. 

The hypotheses selected for consideration are: 

1. Capital appreciation has caused expectations of continued capi- 
tal appreciation, therefore prices include this source of income 

as a basis for value. 

2. Increasing farm enlargement demand for farm land has caused farm 
real estate ^rice increases. 

3. Government income and price support program benefits have been 
capitalized into land values, increasing real estate prices. 

4. Nonfarm demand for land (urbanization) has caused farm real estate 
price increases. 

5. Technological change has shifted basic relative relationships 
among inputs causing farm real estate price increases. 

6. Seller financing his increased the demand for real estate, there- 
fore prices have risen. 
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7. Increases in population have resulted in a shift in the demand 
for farm land causing a rise in farm land prices. 


8. Inflation in the general economy has caused a rise in real estate 
prices . 

In the following chapters each of these hypotheses will be 


examined in some detail. 


III. CAPITAL APPRECIATION AND LAND PRICES 
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In the last decade many economists and journalists have accepted 
the hypothesis that expectations of continued appreciation in land 
values were important in the pricing decisions of farm real estate 
buyers. References to appreciation or capital gains appeared with 
increasing frequency in the literature on land values and since the 
late 1950' s appreciation in the value of capital assets (land) has 
been recognized as part of the income stream of land owners [4,6,17, 
19,22,23,30,38]. 

A common argument, used to support the inclusion of capital 
gains in the land equation, is that rates of return on the 

average market value of farm real estate appear to be very low in 
relation to alternative investment opportunities. It has been sug- 
gested by many that the low average rate of return from annual income 
must be supplemented with the annual appreciation in land values to 
arrive at the appropriate rate of earnings for land. This approach 
begs the question, "What causes appreciation?". It assumes that 
appreciation is either determined exogenously to price or that prices 
can be explained by a circular system which would lead to an increas- 
ing upward or downward spiral. 

This chapter is focused on the possible relevance of appreciation 
in land values as a factor explaining farmland price behavior. To 
simplify the discussion, only increases in value will be considered 
or examined in this chapter. However, the possibility of decreases 
in values is also implied. 
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Appreciation and Price 

Appreciation is defined as an increase in the value of an 
asset caused by price changes. In the aggregate, total appreciation 
is equal to the change in price times the physical quantity of the 
asset . 

Because appreciation and an increase in price are identical, a 
model which explains the causes of price increases explains the 
causes of appreciation. Therefore, those factors which shift the 
supply of an asset or the demand for it affect appreciation. 

In a world of certainty, the price of an asset is based on the 
income stream that the asset will produce over time or on the 
satisfaction that the holder of the asset receives. In a world of 
uncertainty, the price of an asset is based on the expected income 
stream and the degree of uncertainty associated with the income 
stream. If we know with certainty that the future income stream is 
unchanging ai^d discount rates are constant over time, the price of the 
asset will not change. However, if we anticipate changes in the 
income stream, changing interest rates or continued increases in the 
general price level, the nominal price and perhaps the real value of 
the asset will change. 

It has been suggested by some economists and the popular press 
that farmers buy land with the expectation of low returns from farm 
production but with an expectation of additional return from capital 
appreciation, because land values are rising. However, if rising 
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prices cannot be justified by increasing returns from some expected 
productive use, (either, from farm or noii-farm) or from inflation, the 
expectations of continued price increases cannot be justified by capi- 
tal gains. . . 

Appreciation as Income 

There are those who would argue that capital appreciation is, in 
fact, income [4,22,23,38] . Others, recognizing appreciation as income, 
argue that appreciation should be part of the explanatory equation for 
the price of the asset. Certainly capital gains (realized apprecia- 
tion) are recognized as income by the Internal Revenue Service and 
receive special attention under tax regulations. However, in any 
one year only 3 to 4 percent of the land owners actually receive 
capital gains income by selling their property. The income thus 
received is generally not the result of 1 years change in price, 
but the accumulated effect of price changes oyer a period of several 
years. Thus* capital gains are not identical with current apprecia- 
tion. 

Appreciation is an increase in the monetary value of an asset, just 
as capital gains are an increment to income. They both result from 
the collective actions of buyer and sellers , who formulate new expec- 
tation of the income stream from ah asset over time. If the correct 
estimate of the income stream could be determined with certainty, and 
there was no change in discount rates, prices would increase only as 
income increased. In a world of uncertainty, appreciation occurs 
because of errors made in projecting the income stream. The greater 
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the certainty of the income stream, the lower the likelihood of gains 
f -\°r losses; and the greater the uncertainty, the higher the pos- 
sibility of error, thus gains or losses in value are more likely. 
Appreciation, therefore, seems to be more a return to risk and uncer- 
tainty than a return to land. In a world of uncertainty, appreciation 
seems to occur because of the difference between the expected income 
stream and the actual 'income stream. 

Inflation in the general economy can also be a cause of land 
value appreciation. That is, as the money supply increases relative 
to the quantity of goods and services or the velocity of money 
increases, prices will rise as money incomes increase and economic 
units attempt to buy consumption goods and services or the use 
of resources. If all prices and incomes rose at the same rate, which 
they don’t, no change in the real value of assets would occur and this 
form of inflation would be unimportant. However, inflation causes an 
adjustment of the relative value of monetary and real assets. Factors 
that cannot be increased in supply are affected more than other 
inputs or consumption goods. Thus, one would expect land prices to 
rise more rapidly than the general price level in a period of infla- 
tion. That this does not always hold is proven by our experience 
since 1968. Consumer prices have risen more rapidly than land values; 
however, this appears to be the result of selective inflation controls 
which had a greater impact on long term investment decisions than on 
consumer prices . 
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Speculation As A Factor In Real Estate Prices 

The appreciation hypothesis has probably gained much support from 
those who view speculation as an important factor in the farm real 
estate market. Certainly speculation is important in those areas 
where a change in land use is impending. In such areas land prices 
can change rapidly in a very short time period until land in the area 
is valued for the new use. However, in areas where use changes are 
not expected or where they are some distance away in time, specula- 
tion would seem to play a rather insignificant role. 

Comparisons have been made, by Scofield and others, of the 
market for common stocks and the market for real estate. [44] Many 
similarities do in fact exist. Yet the differences are great and 
applying inferences from one to the other seems somewhat dangerous 
to say the least. One of the major differences is that the market 
for common stocks is highly volatile while real estate markets are 
rather stable. A stock selling at one price today may be up or down 
by. 5 percent or more tomorrow. Speculators move into and out of the 
stock market quickly and are able to accumulate or liquidate holdings 
with minute to minute changes in the price of the stock. Speculators 
take long or short position on the expectation of a change in price 
of a stock, and such price changes are not necessarily related to the 
expected earnings of the company. The major concern of the specula- 
tor is in short term changes in value rather than in actual earnings 
from production. The speculator thus derives most of his income from 
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gains acquired rather than through the return to capital as a factor 
;'>f production. The speculator in fact makes his return by capitaliz- 
ing on the judgement errors of others. The stock market investor may 
take a different approach in the market by buying stocks with favor- 
able returns from production where the company has shown favorable 
earnings over a long time span. The investor, therefore, bases 
the price at which he is willing to buy the stock largely on his ex- 
pected annual return and the relative certainty of a return. If he 
is correct in expectations, he has secured a favorable stream of income 
and hedged the value of his assets against inflation. 

The real estate investor and the stock market investor have many 
attributes in common. However, the stock market speculator and the 
real estate speculator seem much farther apart. 

The real estate speculator gambles only on a "long" position; 
he cannot take a short position and sell land that he doesn't own. 

He must gamble that a shift in land use will occur which will allow 
prices of specific tracts to rise faster than the rate of inflation 
and at a rate that will also cover his holding costs. Because of 
transactions costs, he cannot move into and out of the real estate 
market easily; and, therefore, is committed to the market for a 
relatively long period except under very special circumstances . Most 
land speculation, therefore, is confined to areas that are undergoing 
rapid use changes which offer the possibility of sharp changes in 
price. 
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It seems unlikely that the typical farmland owner could afford 
to gamble on appreciation. In general, his supply of capital is 
limited; and he must rely on annual earnings to provide a livelihood 
for himself and his family. If income from appreciation is entered 
into his pricing decision, it is so remote that it is heavily dis- 
counted. For example, a net return of $100.00, 30 years from now at 
a capitalization rate of 7 percent would be worth $13.13 discounted 
to the present. However, if we account for inflation and a high 
preference for present income by increasing our discount rate to 15 
percent, we would pay only $1.50 for $100 net gains in 30 years. 

If we expect appreciation of 5 percent per year, land priced 
at $100 today would be worth- $432. in 30 years. The gross apprecia- 
tion would be $332. However, as much as 25 to 35 percent of this 
could be removed through taxes leaving $215 to $250 after taxes. 

Thus , the land buyer with a fairly high preference for current 
income (a 15 percent discount rate) might pay $3.00 to $3.75 more 
per hundred dollars of value if he expects continued inflation of 
5 percent per year over 30 years. This would seem to be fairly typi- 
cal of the expectation of farmers in many of the more rural areas of 
the country where land use is not changing rapidly. In the more urban 
areas, price increases for farmland may be much more rapid (10 per- 
cent or more) ; and the buyer may be fairly certain that land will be 
sold for a "higher use" in 5 to 10 years. In such an urban environ- 
ment a discount rate much closer to the market rate of interest might 



19 


be used. It seems unlikely that the effect of appreciation is 
^evenly distributed across all land because the reasons for land 
price increases vary among real estate markets. In the more rural 
areas, price changes are much more likely to be supported by changes 
in agricultural income. In urbanizing areas the source of price 
increase is more nearly supported by the shifts that occur in land 
use. 

Empirical Applications of Appreciation 

Two studies, one by Reynolds and one by Tweeten 

and Nelson [38 ,54 ] # have attempted to use "capital gains" (apprecia- 
tion) in econometric models explaining land prices. In the first 
study , Reynolds included capital gains (appreciation) iin 

land values in their model by using the first difference of the price 
time series deflated by the index of prices paid by farmers (38, p.388). 
This appears to be somewhat of a hybrid variable. They seem to be 
trying to arrive at a variable adjusted for inflation or the change 
in relative price of goods and services. However, the deflator should 
be applied to the entire time series before taking the first difference 
rather than applying the deflator to the difference. For example, if 
land values in any 2 successive years are $187 and $194 and the deflator 
index was 100 and 104 for the respective years, Reynold’s computation 
would show: 

$194 - $187 = $7 and $7 7 1.04 = $6.73 
However, the true deflated change should be: 

$194 7 1.04 = $186.53 and $186.53 - 187 = -$.47 
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Each dollar of value is affected by the deflation process, not just 

fe 

.the change in value. It would seem, therefore, that any coefficient 
associated with this "appreciation" variable would be useless; and the 
"true" effect cannot be determined. 

Tweeten and Nelson also include a variable called "capital gains" 
in their model of the "national real estate market". "Capital gains 
in year t are computed as the increment in (total) real estate value 
for the 48 States from March 1 year t to March 1, year t+1; less capi- 
tal improvements, and deflated by the. index of prices paid by farmers 
for items used in family living, 1957-59=100." (41, P.7) 

It appears that they have fallen into the same statistical trap 
as Reynolds and Timmonds . First, they have not adjusted for the 
change in land in farms. Second, there is no series that reflects 
capital investment in real estate properly, and third, they have 
deflated only the increment to value in current prices by the FFLI 
(Farm Family Living Index). Yet, the change in the FFLI would be 
reflected over the value of every dollar, not just the additional 
dollars. However, they conclude that "capital gains" is responsible 
for 9 percent of the change in land prices from 1950 to 1961. In a 
formulation that does not include land retirement but covers the 
period from 1950-1963, they find that appreciation is responsible 
for 17 percent of the price change. 

An' additional problem is that the term "capital gains", as used 
in the two projects just discussed, is misleading. Capital gains, as 
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used in this chapter and as generally accepted by economists, refers 
t-o realized appreciation. Thus, only a small percentage of land owners 
receive capital gains in any one year. Capital gains are not synony- 
mous with appreciation as the above studies imply. 

It appears that the authors of both studies were trying to 
develop a measure of the real gain in land values (the change in real 
wealth) from appreciation; however, they did not succeed. 

Conclusions 

The major conclusions that can be -drawn from this chapter are 
that changes in the price of land (appreciation) in those areas where 
a change in use is unlikely will have very little effect on the price 
paid for land. However, in areas where a change from farm to nonfarm 
use is likely to occur in a fairly short time, the possibility of 
receiving capital gains may be very important in the pricing decision. 

In addition, attempts to include capital appreciation in econo- 
metric model! explaining the average value of farm real estate have 
produced misleading results. 

It seems that we have been led to a rather naive expectations 
model based on previous price increases because of the complexity of 
the land market and the imperfections in the data available for 
analysis. However, such a model is unsatisfactory because it hides 
the true cause of land price changes. 



CHAPTER IV 
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TECHNOLOGICAL CHANGE AND LAND PRICES 

Almost all national studies and many State and regional studies 
of farm real estate prices since 1960 have assumed that technological 
change occurring in agriculture has had a positive effect on farm 
land prices. Two in particular have suggested that technological 
change has been the most important factor influencing land values 
since the 1930's [6,22]. Both studies, however, rely heavily on the 
presence of farm price support programs to support their analysis. 

In this chapter the analysis will be focused on the effects of 
technology in the absence of farm programs and on the problems of 
isolating technology as a variable in a model of the land market. 

The effect of farm programs has been given more detailed analysis 
elsewhere in this manuscript. However, the effect of programs and 
farm enlargement is discussed briefly in this chapter to show the 
possible interactions with technology. 

Technology and Economic Theory 

In static economic analysis technology like the tastes and pre- 
ferences of individuals and the population are assumed constant while 
prices and quantities are allowed to vary so we can determine the 
"pure" price and quantity effects on the various resource and output 
combinations. 

When we allow technology to change, we lose precision in the 
measurement of quantity and price effects and cannot interpret the 
results under the usual (other things equal) conditions of marginal 
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analysis. Because technological change is extra marginal, its effects 
are lost in the usual theoretical analysis. 

Webster defines technology as "the totality of the means employed 
to provide objects necessary for human sustenance and comfort". This 
implies that technology is inclusive of all information about the 
production process and all production relationships as represent the 
current state of the arts with respect to production and distribution 
relationships . 

Technological change is defined as a shift of the relationships 
in the production process and distribution process that result from 
the introduction of new machines, new varieties of seed or different 
production systems. 

Technological changes occurring outside the industry may also 
be important because of their impact on the price of farm inputs or 
on the price of substitutes for farm output. These changes will be 
discussed later in the chapter. 

In the aggregate, technological change occurs when one firm 
adopts a different production system. For the firm, technological 
change occurs when it adopts a different production system. In a 
world of imperfect knowledge and uncertainty, the distinction between 
the aggregate and the firm seems important. New technology can be 
developed but not incorporated in the production process by individual 
firms because of lack of information, personal preference, or delib- 
erate action may occur because the technology is cost increasing to 
the firm or because the use of the specific technology has social 
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consequences that go beyond the internal benefits to the firm and are 
K-^egulated by society. 

A change in technology under Webster’s definition results in 
a change in our n-space production surface, and the new surface need 
not bear any fixed relationship to the previous surface. 

Technological Change in Competitive Markets 

Within purely competitive markets for output and inputs using 
a factor-product model, we can show a change in technology by a 
simple shift in the production function. As a result of the change 
in the function, the cost curves associated with a function also 
change. 

If, in fact, these changes occur, what is the likely impact on 
the demand for, and supply of, farmland and, therefore, on the price 
and value of land? 

First, any technological change which increases the marginal 
product of a^factor will shift the demand curve for that factor to 
the right increasing the quantity demanded at any price of the factor; 
thus, firms will attempt to use more of the factor and the price of 
the factor will rise, although each firm operates as if the supply 
of the factor were perfectly elastic. At the same time, the price of 
the product will fall as firms attempt to sell their increased pro- 
duct on the market. The net result will be that more output will 
be forthcoming at a lower price to consumers. 

However, because of imperfect knowledge and imperfect markets 
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for inputs, not all producers or all potential producers adopt the 
new technology at the same rate. Thus, some firms gain the advantage 
of higher returns over a considerable time period; while other firms 
are continuing to produce with outdated technology. Eventually firms 
using the old technology must either adopt the new technology or be 
forced out of production as average revenue (price) falls below their 
average variable cost curve. 

Under competitive situations the "benefits" of technology 
should be passed onto the ultimate consumer of the product in the form 
of lower prices. The introduction of new technology should then not 
affect relative factor earnings if the technological change is neutral. 
If the change is not neutral, with respect to all factors of produc- 
tion, a shift in the marginal product of one factor with respect to 
other factors will result. Thus, the relative prices of inputs will 
change, resulting in the increased use of one and the decreased use 

of another, so long as the inputs are substitutes. 

* 

Because the originator of an idea cannot exercise monopoly con- 
trol except in the case of patents and copyrights , and because a 
change in technology shifts the production surface, the benefits and 
cost of changing technology are "extra marginal". In many cases tech- 
nological change results in non pareto better adjustments for non 
adoptors because the value of their productive assets declines as 
these assets are made obsolete by the new technology. A prime example 
of this is in farm buildings. In the early part of this century, 
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buildings were typically constructed with a life span of 50 to 75 
years and were developed for the technology of the period. Over the 
last 60 years, the value of the capital stock declined because it was 
unsuited to the newer, everchanging technology. As technological 
change has become more rapid, the planning horizon has shortened; so 
that the life of capital investments is reduced. Thus, the real 
value of the building stock has declined in relation to the value of 
land. Old buildings have not been replaced or, if they have been, 
new buildings are constructed with a much shorter useful life. 

Another example of technological change which could result in 
differing benefits might be the introduction of a new machine that 
allows an individual to spread his labor over more acres because of 
the increased machine capacity. However, such machines may not be 
suited to use in some of the more hilly land areas of the county; and 
farms in these areas must produce with a more labor intensive 
technology. Thus, they are placed at a greater disadvantage than 
before in competing with producers on level land. 

Regional Impact of Technology 

The foregoing digression points out that technology can have 
detrimental as well as beneficial effects and that these effects are 
not always borne by the same individuals, thus technological change 
brings about a shift in the wealth and income distribution. 

For example, a change in technology which allows feed grain 
production to enter dryland areas, that were formerly grazing land. 
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can cause a decline in value of land in the Com Belt and an increase 
in land value in the new area. This could occur because feed grains 
are substitutes for com and an increased supply of other feed grains 
would cause com prices to fall and lower income could result in the 
Corn Belt, while incomes increased in the new feed grain area. 

Another example of the impact of technology which could be non pareto 
better would be the development of a grass variety that would allow 
doubling of beef cattle on western grazing land. Certainly this 
would make it less desirable for the south to enter beef cattle 
production. Also, the development of broiler and egg production 
technology made several hundred thousand layer houses and brooder 
coops obsolete within a few years. 

The major point to be made here is that the impact of techno- 
logical change has not been the same across the nation because 
technological change tends to be input specific or commodity specific. 

Effect of Non-Farm Technological Change 

o 

The effect of technology reaches agriculture from beyond the 
change occurring inside the farm firm — a new synthetic material, milk 
substitutes and petroleum protein all enter into the cost-price 
relationship of agriculture. In addition, the extension of electri- 
cal power and paved highways to rural areas has done much to change 
the competitiveness of rural areas and the desirability of rural areas 
as places to live. It would seem, therefore, that any measure of 
technology must include the impact of such factors. 
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Empirical Measures of Technology and Technological Change 

:.fe, • 

Several economists have argued persuasively that technological 
change has had a positive impact on the value of farmland. [6,22,38] 
That is, the benefits of technology have been capitalized into the 
value of land instead of being passed on to the consumer of farm 
products or retained as a return to labor or other nonland factors. 

It has been argued that technological change, in combination with 
farm price support programs, has resulted in greater profits for the 
firm- and that the continuation of such .profits , because of the price 
floors for commodities, has caused farm land operators to bid up the 
price of real estate. For example, Chryst argued that "The increased 
output and/or decreased unit cost (resulting from a change in tech- 
nology) without comparable decreases in product prices accrue as 
income to fixed factors. For individual farms, both land and family 

■ labor may be fixed for particular production periods. [5, p.1270]" 
Chryst further argued that family labor is fixed to a greater extent 
than land and that land becomes the primary variable in firm expan- 
sion capturing the benefits of the joint effect of technological 
change and price support programs . 

Herdt and Cochrane, defining technological advance as "the 
capability of the firm to produce a greater amount of output for 
every, unit of input that it commits to the production process", 
reached basically the same conclusions as Chryst. Farm programs and 
technological change when combined have resulted in increases in land 
prices. [19] 
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g In both of the above studies, it is assumed either explicitly or 

implicitly that the effects of technological change have been uniform 
across all land and that the same technology can be readily adopted 
in all areas. In addition, all agricultural products are assumed to 
have a price floor established by farm programs. Also, nonfarm tech- 
nological change is ignored; and finally, the impact of rising prices 
for other inputs is not considered. That is, the net impact of new 
technology may have been to hold cost curves constant for the 
adopting producers while non adoptors find costs rising. 

I have argued, earlier in this chapter, that technological change 
is input and commodity specific and that nonfarm technology has a 
strong bearing on the farm sector. Also input prices in general have 
risen rapidly and much of the new technology is introduced to hold 
the line on cost rather than to reduce them below previous cost 
■ levels'. The evidence does not suggest that the net income to farm 
production has been rising or that technological change has resulted 
in increased net return to land. 

Proxy Measures of Technological Change 

Herdt and Cochrane assumed that the USDA productivity index was 
a suitable proxy for the impact of technology and, because they define 
technological change as an increase in output per unit of input, this 
seems as though it has much to recommend it. [22] However, the con- 
cept of the productivity index is somewhat complicated. The index 
itself is the quotient of the index of farm output which measures the 



30 


change in the physical volume of output in base period prices and the 
index of farm inputs also measured in physical terms in base period 
prices. The quotient of these two indexes indicates how one index 
changed relative to the other from year to year. The index of inputs 
is based on the total inputs committed to agriculture and not on the 
inputs actually used; thus, fixed inputs, although idle, enter the 
divisor. Also, labor is entered into the equation at constant wage 
rates. This may place a lower value on labor in the production process 
than would be found as the contribution of labor to production 
because wages increase in terms of current dollars and this changes 
the quantity used. Also changes in current prices affect the quantities 
of other inputs used and these changes may be reflected in the input 
index as an increase in inputs used even though the total cost of 
using the increased volume of inputs may have declined because of the 
change in the current market price. 

Also the index series used by Herdt and Cochrane did not show 
the impact of technology that changed the relative advantage of one 
region to another in the production process nor did it truly show the 
cost effectiveness of any technological change. Since the Herdt and 
Cochrane model was developed, indexes have been prepared that show the 
changes in "productivity" by regions. 

An additional problem is that use of any data series as a proxy 
for technology implies that some cardinal measure of technology and 
of technological change is possible because a proxy must be assumed 
to parallel the trend in the variable it represents. Therefore, a 
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larger number on the productivity index implies a higher level of tech- 
nology (more technology) . Whether or not such a measure of technology 
is possible is open to question. However, casual observation of the 
land value series and the productivity index would show that they have 
both increased since the early 1930's; and, therefore, they would be 
positively correlated. The fact that a. positive correlation exists 
does not imply any casual relationship nor does it measure the impact 
of technological change. 

An additional problem with the Herdt and Cochrane model is the 
high degree of correlation between the productivity index and their 
urban influence variable. The correlation coefficient for the pro- 
ductivity index and their urban land variable is .98. Both have 
a strong upward trend and the urban land variable consisted of 
census year observations and linear interpolation between census 
periods . 

Feeling that the productivity index was the strongest variable 
and wanting to reduce intercorrelation among the independent variables, 
Herdt and Cochrane deleted the urban variable from the model. 

Although this removes the effects of intercorrelation, the remaining 
variable now is assumed to contain both effects. It is, therefore, 
impossible to separate the influence of the two or determine which 
has the greater impact. This is not a real problem in a predictive 
model; but if we are trying to make inferences about the structure 
of the market, we should not rely on the combined variable to provide 
an explanation. However, Herdt and Cochrane ignore this problem and 
title their article "Farm Land Prices and Farm Technological Advance". 
Given the data they used, the title might well have been "Farm Land 
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Prices and Urbanization". Although they do not entirely ignore urba- 
nization in their conclusions, they relegate it to a parenthetical 
statement as follows: 

"The evidence, both theoretical and empirical, indicates that the 
expectation of rising income from technological advance in conjunction 
with supported farm prices (and from increasing urban demands as well) 
has been important in contributing to the rise in farmland prices." 

[22, p.262] 

Such a statement is hardly justified from the data or the theory. 

They might have said more truthfully that the data show a positive 
relationship exists between the productivity index and farm land 
prices. However, because the index is assumed to include both phy- 
sical productivity increases and urbanization, it was not possible to 
infer what the separate relationships were. Thus, the analysis is 
inconclusive . 

In addition, although the authors recognize that price support 
and direct payments to farmers have been important in determining the 
income stream to all residual claimants, they do not specifically intro- 
duce them in the model nor do they introduce an estimate of the 
returns to real estate from farm production. Thus it is not clear 
where the impact of these variables are picked up within their equa- 
tion. Their model, therefore, does little to separate the structural 
components of the land market or to present information that can be 
used to support or refute specific policy decisions concerning 
farm real estate. 

Reynolds used hours of labor per acre as a proxy for 

technology and state that, "since technology has tended to be labor 
saving a decrease in labor reflects an increase in. technology" . [38] 
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[38, p . 338] They assume that an increase in technology is consistent 
with the decline in the number of farms transferred in their land 
supply equation . 

Again, whether or not a change in technology can be interpreted 
as an increase in technology is yet to be determined. It seems that 
Reynolds and Timmonds are infering that all o£ the decline in labor 
per acre is a result of increased capital, and that all changes in 
technology are associated with an increase in capital relative to 
labor. This ignores the possibility of substitution occurring 
between capital and labor, or land and labor, because of changes in 
relative prices. As with the productivity index, hours of labor per 
acre does not incorporate changes that are outside of agriculture 
nor the regionally offsetting impact of technology on farm earnings 
and land prices. 

Reynolds , 

selected 3 proxies for technology; hours of labor per acre, 
capital per hour of labor and the value of machinery per acre of 
farmland. [38] He was unable to use his proxies for technology in 
his land price equation because of a high degree of intercorrelation 
with other independent variables. However, he concludes his thesis 
by saying "The following variables have a significant positive effect 
on the value of farmland: expected net farm income, government pay- 
ments for land diversion, conservation payments, expected capital 
gains, farm enlargement, nonfarm population density, technological 



34 


advance and the ratio of debt to equity". [38 p.154] 

Although technology was not specifically included in the 
price equation, technological change was found to have a positive 
effect. The fact that labor per acre appears in the land supply 
equation does not do much to clarify the role of technology in the 
formation of land values. It is not surprising that labor use per 
acre and the number of farm transfers are positively correlated over 
time since both variables have shown a downward trend. However, to 
conclude that one or the other is a causal variable or represents 
a causal variable in a land price or supply equation seems to stretch 
the data further than warranted. Did labor decline because farms 
transferred or did farms transfer- because of a shortage of labor? 

Two studies have discussed the impact of technology on land values 
but have not explicitly included technology in their model. [46,47] 
However, they infer that the net macro effect of technological change 
on land prices would have been negative. 

Conclusions 

The empirical evidence available on technological change thus 
seems less than conclusive with respect to land values. Undoubtedly, 
technological change has had dramatic impact on the structure of 
agriculture. However, the net effect on factor prices cannot be 
isolated from other changes in the economy. Static analysis seems 
to show that output increasing and cost reducing technology should 
result in lower input prices. On the other hand, given an elastic 
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aggregate demand, input prices could increase, remain the same or 
decrease. 

I will not attempt a quantification of technology or of techno- 
logical change in this thesis. First, because I believe it is impos- 
sible given the current state of our data and our knowledge of the 
various interactions that are evident in the land market; and second, 
even if we could quantify the impact of • technology in general, I doubt 
that we would find much use for our added knowledge. The question is 
largely irrelevant at the micro level and is not subject to any 
policy consideration at the macro level that could be applied in an 
equitable manner to control land prices. 

I suspect, but cannot prove, that what we view as farm enlarge- 
ment demand is largely a result of changes in technology which shift 
the optimum size of unit. 
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FARM PROGRAMS AND LAND PRICES 

It is often hypothesised and is generally accepted that income 
benefits from government price support and production control pro- 
grams have been capitalized into land prices and that these programs 
contributed to the steady increase in land values between 1940 and 
1970. Numerous studies have sought to measure the impact of such 
programs at both the firm and aggregate levels Q ,3,5,13,14,15,38) . 
The questions to be addressed here are:. To what extent is this hypo- 
thesis justified by economic theory and where has the impact, if any, 
of federal programs been most important? 

Farm Programs and Competitive Markets 

Assume a competitive market situation in equilibrium with firms 
earning zero profits and with the marginal value product equal to the 
marginal factor cost or with long run average cost equal to average 
revenue. The ’firm is faced with a very elastic demand curve although 
the demand curve for the industry is quite inelastic. 

Now let us assume that the government attempts to raise net 
income to the firm by supporting the price of the product above the 
free market price. To do this the government purchases some amount 
of the commodity. This in effect means that the industry demand 
curve becomes very elastic at the price support level at least to the 
extent that the federal budget can consume the additional production 
that will be forthcoming. In the short run, firms will expand output 
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moving along their marginal cost curve. However, this causes profits 
to be earned. With no barriers to entry, new firms will attempt to 
enter the market bidding up the price of those resources with an 
inelastic supply so that the average cost curve of the individual 
firm increases. 

This will continue until enough firms have entered the industry 
to bid the price of inputs up until long run average cost are again 
equated with the average revenue. Assuming a low degree of substitu- 
tion between inputs, if the supply of one of the factors is more 
inelastic than the others, it will increase in price more rapidly and 
more of the added income will be allocated to this factor. On the 
other hand, if we could assume that all factors had equal elasticity 
of supply and would be used in the same proportion in the new situa- 
tion, all factors would share equally in the benefits of the program. 
However, the more likely case is that the supply of land is more 
inelastic than the supply of labor, capital, or management. And land 
is, therefore, a more limiting factor in expansion than any of the 
other inputs. If there is a strong possibility of shifting from the 
production of other commodities to the supported commodity, the poten- 
tial supply of land becomes much more elastic. With the guaranteed 
price, some of the risk is removed thus increasing the aggregate 
supply and allowing more production to enter the government grainaries. 
The benefits from the production under this program go to the holders 
of the assets used for production. The extent to which each benefits 
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is determined by the elasticity of supply of the particular resource. 

In or der to avoid acquiring a large stockpile of various commo- 
dities, several methods of production control have been attempted. 
Most of these methods have limited the quantity of land that could 
be used for production. The immediate effect of this is to make the 
supply of land for expansion totally inelastic and to create some 
under-employment for labor and capital. Thus, land becomes the most 
limiting factor in the production process. 

New entrants to the market or buyers expanding their operations 
find that the MVP of land has risen relative to the MVP of labor and 
capital. Where the quantity of land to be used in production is 
restricted to a smaller amount than previously employed and where 
the alternatives to production of controlled crops are limited, land 
prices will tend to increase. 

If, in addition, the salvage value of labor and machinery are 
very low, farmers will bid up the price of the limiting factor and 
capitalize some of the additional income from the program into the 
price of land. If the difference between the marginal value product" 
of labor and its salvage value is small, labor will more quickly turn 
to alternative production or to nonfarm employment ; and the returns 
from production control programs will be more evenly distributed 
between the various factors. Under diversion programs, land prices 
will rise to the extent that diversion payments exceed the return to 
production in the free market and to the extent that the opportunity 
(salvage) value of labor is very low. 
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If the production control program restricts production to tracts 
with an allotment, then the benefits of higher prices tend to be 
capitalized into the value of land that has allotment associated with 
it. Land without allotment or without production rights tends to 
decline in value to the level supported by the next best crop. In 
any case, once the program is instituted • and a different level of 
value established for land with and without allotment no further 
adjustment in value would be expected in the absence of other changes 
in the economy. 

If production control programs worked in a competitive market 
and immediate adjustments were possible, an absolute limit on the 
quantity of land should raise the MVP of land. In the absence of 
substitution and with good nonfarm opportunities, labor and capital 
would be expected to flow out of agriculture to nonfarm employment. 
However, this adjustment has been rather slow because of the low sal- 
vage value of labor and capital committed to agriculture and because 
of the possibility of substituting capital for land. 

The effect of programs has been to introduce a new variable 
into the production process, the historical production base of the 
controlled crop. Therefore, the production function changes since 
the acreage of historical base acts as a constraint on the use of 
lands. If land is the limiting factor, firms will attempt to acquire 
a larger base or, if they cannot, they will reorganize their other 
inputs to maximize returns from present holdings. So long as the 
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MVP of additional allotment is above its acquisition cost and the 
MVP of labor and capital remain between acquisition cost and salvage 
value, the firm will attempt to acquire more land and/or more allot- 
ment. The price of land will rise and, as additional land is added, 
the MVP of labor and capital increases. 

The above argument can support the hypothesis of higher land 
values under government programs that attempt to restrict production 
by limiting the land resource. It is unnecessary to tie in techno- 
logical change with this explanation. However, if technological 
change is shifting the cost curves downward, land prices might be 
expected to rise more than under a constant technology. The increase 
in land values, however, is the result of limitations placed on the 
quantity of land rather than through a positive correlation between 
technology and land prices. 

The net effect of programs directed at limiting the land resource 
may be greater in areas where there are few alternative uses for labor 
and farm capital and where the next best crop has a value greatly below 
the value of the controlled commodity. 

The commodity programs are, in fact, a two-edged sword. Land 
without a historical production base in the commodity can no longer be 
brought into production; thus, its value falls relative to the value 
of land with a historical base. This may not be too severe, however, 
because land suitable for the production of a high income crop would 
be expected to have such a base. 
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It should be possible to demonstrate that the Midwest, the Plain 
States, and the South have felt most of the impact of Federal programs 
because of the production patterns of the controlled commodities ; 
tobacco, cotton, rice, sugar, wheat, corn and feed grains. Also, 
the alternatives to production of these crops are somewhat limited; 
and the nonfarm opportunities for labor are not very good. 

Farm programs are not likely to affect land prices as much in 
the Lake States or the Northeast because of opportunities for nonfarm 
employment and the relative difficulty of combining farm operations 
into larger units. Also, these areas are less dependent on supported 
crops for their income. 

A model of the land market in certain areas of the Delta States 
or California may show that land prices are greatly influenced by 
the cotton and feed grain programs. However, in the Northeast or 
Mountain States, one would not expect farm program payments to be 
significant. Thus, a national model explaining real estate prices 
that assumed that the effects of farm programs were the same across 
regions would be a misspecification. Separate models for micro- 
markets might show a dramatically different impact of programs in the 
local markets. 

Empirical Evidence 

Several studies have shown that production allotments in fact 
have a capitalized value and that these values are part of the price 
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paid for farm property. [3,5,13,15,21,31] For example, Gilliam has 
shown that an additional pound of historical tobacco production per 
acre contributed $1.81 to the per acre price of tracts with both 
cotton and tobacco acreage. [15] He estimated the total value of an 
acre of tobacco allotment at $3,137 per acre. 

In an earlier study Gibson,. Arnold and Aigner found that, if 
tobacco allotment benefits were capitalized in perpetuity, discount 
rates of 5.9 to 24.0 percent were necessary to make the discounted 
value of the income stream equal to the market value of the allotment 
per acre. [13] Similar discount rates were found by Gibson and 
Chambliss in a study of the value of peanut allotments. [14] In 
both studies, the most frequently reported figures were around 15 
percent . 

In a national study Herdt and Cochrane have demonstrated that 
farm programs in conjunction with technological change can result in 
higher prices for farm land. [22] Using the USDA productivity index 
as an indicator of technological change, they show that technology has 
been the most important factor in changing land values from 1910 to 1960. 

These studies and others like them give strong support for the 
idea that farm land values do include the capitalized value of program 
payments made to farmers. They do not show, however, the effect of pro- 
grams over time, the variation in impact among areas or the total 
capitalized value of program payments. 

Charles Schultz, discussing the impact of government subsidies to 
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agriculture on land values, states; 1 / 

."Indeed, at the limit, a subsidy attached to land eventually 
ends up granting no benefits to farmers. To the extent that the 
value of the subsidy is capitalized into land prices, the higher 
carrying costs; soak up the annual subsidy, as land gradually changes 
hands over the years. But since subsidy values are frozen into the 
price of land, any attempt to reduce or remove them would leave recent 
purchasers of land with incomes below what they would have been before 
the subsidy program started and confront them with a capital loss. 
Paradoxically, therefore, after a number of years have passed, such 
programs end up transferring little net income to the second genera- 
tion of recipients, but at the same time become so frozen into asset 
values that their removal would bring substantial hardship." 

Schultze"s statement implies (1) that government program benefits 
are capitalized in perpetuity (2) that benefits are lost because of 
the capitalization process and (3) that removal of program benefits 
must cause a capital loss for land owners. As such, he fairly sum- 
marizes much of the conventional wisdom surrounding land values and 
farm programs. 

I will argue that all three of these implications are in fact 
misleading and that they overstate the consequences of withdrawal 
from farm price support and direct payment programs. 

First, it seems unlikely that benefits are capitalized into the 
value of land in perpetuity (as assumed by Gibson [13]) at a con- 
stant discount rate over time. Land buyers viewing the stream of 
income from such programs have relative certainty that programs will 
continue over the next 3 years (programs throughout the sixties have 
been written for this period) , but face some uncertainty about the 
actual level of payments. As we look farther into the future, the 


Schultze , Charles L. , The Distribution of Farm Subsidies, Who 
Gets the Benefits? Bookings Institution, Washington, D.C., 1971 p.3. 
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certainty of. continuation and the actual level of payment is reduced; 
thus;, it seems., therefore, that the time horizon for capitalization 
might be fairly short and that the discount rate would increase as 
we get .closer to the end of the planning period. For example, the 
time horizon might be 15 years or less, and the discount rate might 
be near the market rate of interest in the early years and increase 
to 18 to 20 percent or higher near the end of the planning horizon. 

Secondly, capitalization of direct income benefits into land 
values does not mean that benefits are lost or that they accrue only 
to the original owner. The original owner does receive a windfall 
gain from the free acquisition of an additional income stream and can 
sell the rights to the stream of income. However, the buyer does not 
lose all the income. He earns a return on his investment and assuming 
he has used the proper discount rate the return is at least equal to 
his other investment returns. If land prices rise over time because 
of the capitalization of government payments, we can assume that origi- 
nal sellers did not properly evaluate the stream of income and that 
buyers were able to secure the stream of income under favorable con- 
ditions. That is, payments continued for a longer period than antici- 
pated by the seller or were at a higher level. Otherwise, there would 
be a one-time shift in value and any. other increases in the value of 
real estate would be the result of the influence of factors other 
than government payments. Additionally, there seems to be a lag in 
the capitalization process, but once the benefits are known, the capi- 
talized program payments would not cause an upward pressure on value. 
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The third implication, that land owners must sustain a capital 
loss if program payments are removed, is true only if programs are 
expected to continue and they are in fact eliminated in a relatively 
short time period. If the termination date for programs is set far 
enough in the future — 10 to 15 years — the decline in value of land 
would not represent a large loss to the owner of real estate unless 
he capitalized the value over a longer time horizon. 

It should be noted, however, that to acquire the right to use 
land the buyer must pay for the capitalized value of the farm program 
payments. He, therefore, is required to use scarce capital in a 
manner that prevents the optimum allocation of funds. This may result 
in severe problems for those who are short of capital. 

Alternative Capitalization Models 

Capitalization assumes that buyers of an asset have evaluated 
the stream of earnings that will accrue to an asset over time and that 
they will pay ^io more than the expected value of this income stream 
discounted to the present. Buyers are also assumed to partition returns 
among factors of production. 

Land buyers, in any year, would, therefore, estimate the expected 
income flow from land and discount to a present value. This income 
flow might include a factor for satisfaction or a factor for the 
capital gains income received in the last year of ownership as well 
as production income. If the income flow is expected to be even and 
certain, the problem of discounting can be reduced to a rather simple 
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formula. However, if a great deal of uncertainty is associated with 
the expectation and the flow is irregular, the discounting problem 
is more complex. 

The capitalization process can be summarized by 

CL) V = E a t 

t=l (l+r t )n 

Where V = the present value 
n = the time horizon 
t = the year within the horizon 
= the annual income in year t 
r t = the discount rate in year t 

If a t and r t are constant and known with certainty, the formula 
reduces to (2) V = - for an infinite time horizon. And, for practical 
purposes, any horizon over 30 years can be assumed to be infinity. 

However, if a and r are increasing, decreasing, or- i rregular, 
but known with certainty, the formula must be as in (1). 

If we introduce the concept of expectations, then the formula 

becomes (3) V = t ^ ^ a t^ 

*t=l “(1 + E (r t )) a 

Where E(a t > = the expected value of a 
E ( r t ) = the expected value of r^ 

In this framework, we are concerned with the stream of future 
returns and future discount rates. Because these are unknown, we tend 
to base our expectation on past experience and project this experience 
into the future. Thus, we infer that a (t - 1) + " ,+a (t - m) is a 
suitable proxy for E(a t ). A similar assumption is made with respect 
to E(r t ) and the problem then is one of determining the validity or 
certainty of the assumption. 
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Variables in the Models 

Anmi'al Earnings.' . 

The major method of determining annual earnings available 
for capitalization is by using lease rates for allotments. Annual rents 
reflect the best judgement of operators and allotment owners of 
the contribution of the- program to income. Currently, however, 
allotments can be rented only within limited geographic areas. Thus, 
the annual rents might be lower than if allotments were freely rented 
across county and State lines. In addition, annual rents will reflect 
the increment to earnings above returns from other crops with other 
programs in effect. These returns to other crops would be higher than 
in a free market situation. Thus, the rental rate for a single commo- 
dity allotment will be reduced. 

An alternative to market rents is to use residual estimates of 
returns to allotments, but this method seems unlikely to provide 
useful information. The major problem in making residual estimates 
is partitioning returns to land, labor, capital, and allotments. The 
partitioning seems to misrepresent the way the farm operator views 
his returns. Because land, labor, and capital in general are con- 
trolled or owned by one producer, he is concerned with the aggregate 
returns to the bundle of factors versus the aggregate return to 
these factors in some other use. His decisions are based on the flow 
of income in total and not on the separate returns from each asset. 
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Time Horizon 

In most studies of the capitalized value of allotments and 
in most references to the capitalization process, researchers have 
assumed a horizon of infinity. The formula is easy to use and the 
available data do not usually lend themselves to more complex formu- 
las. However, the use of this simple framework has tended to limit 
thinking concerning capitalization. First, it is generally assumed 
that program benefits will be the same in every year and that buyers 
in any future year would pay the same price for program benefits as 
current buyers. Second, no recovery of investment is assumed except 
at the termination of ownership. Also, benefits from programs are 
assumed to be lost to later purchasers for all time. 

In reality, allotment buyers are likely to have time horizons 
of less than 30 years. With the uncertainty surrounding programs, 
they may be unwilling to consider allotment returns as an income 
factor for a period of more than 10 to 15 years. Sometimes the 
period may be as short as 3 or 4 years, if significant changes are 
occurring in the program. 

The shortness of the time horizon is reflected in the capitali- 
zation rates implied by the annual program rents and market values 
for allotments. The higher the implied capitalization rate, the 
less the weight given to future earnings. For example, assuming 
a capitalization rate of 25 percent, we could recover about 95 
percent of the value in 15 years. At a capitalization rate of 5 
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percent, we recover only 53 percent of the investment in 15 years. 

Not only is the perpetuity value higher with a lower discount rate, 
but the recovery period is longer. If the recovery period is fixed, 
then the capitalized value is reduced to the level specified by the 
time horizon. 

Raising the capitalization rate not only lowers the discount 
value of the income stream but shortens the recovery period substan- 
tially. Thus, although an individual may assume that programs may 
continue over a long period, he may be unwilling to risk much on 
this assumption. 

For example, an individual who believes there is a low degree 
of risk may capitalize program benefits at a 5-percent rate of return. 
If this is done for a period of 15 years, an income of $50, in the 
last year, is still worth $25.00 today (table 1). However, at a 
rate of 25 percent, it is only worth $1.50. 

Discount Rates 

$ 

The basic method available for estimating discount rates from 
market data is by comparing sales prices and lease rates for allot- 
ments. We only have such observations for cotton, peanuts, and rice. 

In a few cases, discount rates have been estimated by using 
regression techniques to arrive at the market value of an acre of 
a ll°tment and by using other data to determine the added income from 
an additional acre of allotment. Comparisons of incomes and values 
have been used to develop ranges for capitalization rates for varying 


sizes of firms. 



Table 1 . — Annual rent of $50 capitalized at 5, 15, and 25 percent with 
cumulated recovery and percentage recovery, by years 



Discount rate 

Year 

5 

percent 


15 

perceiit 


25 

per cent 



Present 

Cumulated 

Present 

Cumulated 

Present 

Cumulated 


value 

[present 

value * 

value 

[ present 

value 

value 

[present 

value 


Dollars 

Dollars 

Pet. 

Dollars 

Dollars 

Pet. 

Dollars 

Dollars 

Pet. 

1 

47.50 

47.50 

4.75 

43.00 

43.00 

12.91 

40.00 

40.00 

20.00 

2 

45.00 

92.50 

9.25 

37.50 

80.50 

24.18 

32.00 

72.00 

36.00 

3 

43.00 

135.50 

13.55 

33.00 

113.50 

34.08 

25.50 

97.50 

48.75 

4 

C 

41.50 

177.50 

17.70 

28.50 

142.00 

42.64 

20.50 

118.00 

59.00 

->*“ , 



21 • 65 







6 

37.50 

254.00 

25.40 

22.00 

■189.00 

56.76 

13.00 

147.50 

73.75 

7 . 

36.00 

290.00 

29.00 

19.00 

208.00 

62.46 

10.50 

158.00 

79.00 

8 

34.50 

324.50 

32.45 

16.50 

224.50 

67.42 

8.00 

166.00 

83.00 

9 ’ 

33.00 

357.50 

35.75 

14.00 

238.50 

71.62 

6.50 

172.50 

86.25 

10 

31.50 

389.00 

38.90 

12.50 

251.00 

75.38 

5.00 

177.50 

88.75 

11 

30.00 

419.00' 

41.90 

10.50 

261.50 

78.53 

4.00 

181.50 

90.75 

12 

28.50 

447.50 

44.75 

9.50 

271.00 

81.38 

3.00 

184.50 

92.25 

13 

27.50’ 

475.00 

47.50 

8.00 

279.00 

83.78 

2.50 

187.00 

93.50 

14 

26.00 

501.00 

50.10 

. 7.00 

286.00 

85.89 

2.00 

189.00 

94,50 

15 

: 25.00 

526.00 

52.60 

‘6.00 

292.00 

87.69 

1.50 

190.50 

95.25* 

DO 


1,000.00 



333.00 



200.00 
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If programs have a fairly high uncertainty factor, a short time 
horizon, and a high discount rate, the following hypothetical model 
will provide additional information on program benefits. 

in- the first year of a 3-year program, the land- buyer knows that 
the program will continue for 3 years and this income may be dis- 
counted at the same rate as other farm income.. More uncertainty is 
present with the second 3 years and still more with more distant 
years and programs. It seems logical then to establish a framework 
for discounting program benefits that incorporates this hypothesis. 
Starting with the mortgage rate of interest as the discount rate for 
the first 3 years, 3 to 5 percent is added to the original rate for 
each succeeding 3-year period. Once the time horizon and discount 
rate for each period have been estimated, such a system can be converted 
to a perpetuity income stream in order to compare it with market 
observations. 

Present Value 

% 

Theoretically the present value of any capital asset is deter- 
mined by discounting the future income stream. Elsewhere in this 
report some of the problems in applying the discounting procedure 
have been discussed. In this section various methods of estimating 
present value will be considered. 

Market Value of Allotments 

The most obvious choice for measurement of value is the price 
paid to acquire an acre of allotment. This assumes that buyers were 
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in some way able to utilize the discounting process in establishing 
^present value for allotments . 

In a competitive market the value established should closely 
approximate the future economic value of the allotment. However, 
available observations of market value are constrained because 
markets are limited to States and counties. In addition, the market 
for allotments for a specific crop is affected by other programs 
which raise the opportunity value of alternative crops. The incre- 
ment. to income from a single program is less, with other programs in 
existence, than if there were only 1 program. 

Market values of allotments may tend to be lower than the oppor- 
tunity value because allotments are typically transferred from low 
to high productivity areas. Thus, market prices may reflect more 
of the opportunity value of production to the seller than to the 
buyer who may have some surplus that cannot be measured. 

Regression Estimates 

As an alternative to observing sales of allotments, regression 
techniques have been used for some commodities to estimate the contri- 
bution of an additional acre of allotment to the value of land. 

These estimates require independence of variables in the equation, 
some degree of variation of allotments in relation to acreage, and a 
large number of observations in order to isolate the impact of varia- 
tions in allotment acreage on land values . 

Previous studies in this area have provided little information 
that can be accepted with any certainty because of the serious 
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intercorrelation problems that exist between variables and the diffi- 
culties involved in collection of sufficient data. 

Capitalization of Rents 

A third alternative for estimating present value is to select a 
capitalization rate and capitalize the annual rental value of allot- 
ments. The capitalization rate may be drawn from observations of 
other programs or assumed from alternative investments in financial 
markets. This method can provide a general idea of the capitalized 
value, but precludes the possibility of setting confidence intervals 
around the estimate. The true linkage between income and value cannot 
be documented, but an estimate of what that linkage might be can be 
made using available empirical data_ and qualitative judgements of 
researchers familiar with the problem. 

Changes in program benefits as a result of changes in legisla- 
tion or in administrative interpretation can result in significant 

shifts in the expectations of allotment owners or potential buyers . 

* 

Thus, although the overall effect of the program throughout time may 
be to stabilize income, marginal changes in programs or program 
administration can cause much uncertainty with respect to program 
benefits. And as a result the capitalized value of the income stream 
is affected. 

Capitalized Values 

The process by which program benefits are capitalized is the 
same for each commodity, yet the extent of capitalization may be quite 
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different. That is, for any capitalization to occur some increment 
of income must, be available as income (rent) to land or allotments . 
This source of income may come from diversion payments, marketing 
certificates, or indirect transfers from consumers through higher 
prices. Although a dollar of income from any source would have some 
effect on the value of land, producer expectations with regard to 
the certainty and stability of the income stream will directly 
affect the discount rates they use to capitalize income. 

Differences in programs and in the ability of individuals to 
acquire or dispose of allotments or production rights may also cause 
substantial differences in their expectations about future income. 

The following section provides evidence of the value of allot- 
ments and the differences in capitalized values and capitalization 
rates for rice, cotton, peanuts, and tobacco. 

Estimates of capitalized values for wheat and feed grains are 
based on capitalization rates for cotton. In these estimates direct 
payments are assumed to be a suitable proxy for land returns from 
the program. 

Cotton 

Data from the 1966 Cotton Cost Survey show that cotton allot- 
ment buyers were willing to pay from $.12 to $.27 per pound (table 2)- 
For the same period lease rates for cotton allotments ranged from 
$.03 to $.06 per pound. Rent-to-value ratios (implied discount rates) 
for allotments ranged from 17 to 40 percent, substantially above the 
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market rate of interest for mortgages. For the United States, capi- 
talization rates averaged 21 percent. These data support the hypothe- 
sis that program benefits were heavily discounted. Perhaps one of 
the major factors associated with the program is the great degree of 
uncertainty associated with the program and the frequent changes in 
program regulations. . 

If all the allotment acres had been rented, at the rates pre- 
vailing in 1970, rental payments would have totaled $316 million 
(table 3). In. .19.70 direct payments to cotton producers totaled 
$919 million. Thus, the annual income ‘to allotments, and indirectly 
to land, is about a third of the direct benefits. 

This implies that most of the .benefits — two thirds of the direct 
payments and all of the indirect benefits — are available for other 
production factors. Cost-of-production estimates show that many 
cotton producers are apparently relying on program benefits to cover 
variable production costs (51) . Payments used in this way are not 
available for capitalization. 

The cotton program is unique because it is the only program with 
transferable allotments and direct payments to producers. Rice and 
peanuts have transferable allotments but no direct payments. Feed 
grains and wheat have direct payments but are not transferable 
separate from land, and tobacco allotments can be leased but not sold. 
Peanuts 

Data from a 1968 survey, made to obtain the value of peanut 
allotments, show a national average capitalization rate of 12.5 
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Table 2 — Cotton allotments: Prices, rents, and implied capitalization rates 
Selected States, 1966 


State 

j ’ Purchases . 

Rentals 

Implied 

capitalization 

rate 

Observa- 

tions 

Price per 
pound 

Observa- 

tions 

Price per 
pound 



Dollars 


Dollars 


North Carolina 

10 

.12 

14 

.04 

.33 

South Carolina 

5 

.15 

• 25 

.06 

.40 

Georgia 

25 

.12 

43 

.03 

.25 

Alabama 

32 

.18 

101 

.04 

•22 

Tennessee : — 

4 

.27 

24 

.05 

.19 

Mississippi- 

7 

.23 

52 

.05 

.22 

Arkans as 

19 

.22 

35 

.05 

.23 

Louisiana 

3 

.20 

3 

.04 

.20 

Oklahoma 

2 

.13 

6 

.04 . 

.31 

Texas 

49 

.23 

159 

.04' 

.17 






New Mexico 

1 

.24 

6 

.06 

.25 

Arizona 

1 

.25 

19 

.06 

.25 

California 

13 

.26 

40 

.05 

.19 


Source: Unpublished data from 1966 Cotton Cost Survey, Economic Research 
Service 


.Tabl^ 3. — Cotton: Allotment values and rents, and direct payments, 
; . y ' selected States, 1970 


State 


Allotments 



Direct 

payments 4/ 

• Acreage . 
1/ ; 

Value per 
acre 2/ 

; Total ; 
value 

Rent per 
acre 3/ 

‘ Total 
| rent 




1,000 


1,000 

1,000 


Acres 

Dollars 

dollars 

Dollars 

dollars 

dollars 

Illinois 

2,871 

44.28 

127 

14.76 

41 


Missouri 

380,295 

136.85 

52,043 

29.75 

11,314 

22.449 


51 

30 , 81 


9 . 48 



Virginia 

17,112 

44.28 

758 

14’. 76 

253 

432 

North Carolina ■. 

469,240 

44.28 

20,778 

14.76 

6,926 

14,451 

Kentucky-- 1 

7,295 

44.28 

323 

14.’ 76 

108 

465 

Tennessee 

, 569,489 

142.83. 

‘ 81,340 

26.45 

15,063 

34,854 

South Carolina 

. 688,519 

54.75 

37,696 

21.90 

15,079 

32,819 

Georgia 

817,929 ' 

46.68 

38,181 

11.67 

1 9,545 

37,503 

Florida — 

33,924 

46.68 

1,584 

11.67 

395 

1,088 

Alabama 

965,800 

84.24 

81,359 

19.12 

18,466 

49,296 

Mississippi — 

1,596,829 

136.85 

218,526 

29.75 

47,506 

122,623 

Arkansas 

1, 378, 146 

110.22 

151,899 

25.05 

34,523 

79,578 

Louisiana 

569,983 

110.60 

6.3,040 

22.12 

12,608 

40,410 • 

Oklahoma 

755,601 

30.81 • 

23,280 

9.48 

7,163 

24,317 

Texas 

6,857,326 

68.31 

468,523 

11.88 

81,465 

308, 4S8 

New Mexico 

181,185 

117.60 

21,307 

29.40 

5,327 

14,425 

Anri zona 

344,632 

224.00 

77,198 

53.76 

18,527 

44,403 ‘ 

Nevada 

3,637 

117.60 

428 

29.40 

107 

346 

California 

774,376 

213.72 

165,498 

■ 41.10 

31,826 

89,922 

United States 


1 

,503,788 


316,243 

919 002 







1/ Acreage allotments in 1970. 

2/ 1966 Cotton Cost Survey data on value per pound and 1969-71 average 

harvested yield, based on harvested yield. 

3/ 1966 Cotton Cost Survey data on rent per pound and 1969-71 average 

harvested yield, based on harvested yield. 

4/ Direct payments in 1970. 
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percent compared with 21 percent for cotton (table 4 ) (40). Apparently, 

• ' 

‘flte program benefits are more certain and peanut producers are more 
confident that they will be continued. No comparison can be made with 
direct payments but the rental income (cost) from the program would 
be about $75.3 million if all allotments were rented at the indicated 
rates. 

Rice 

Although data on rice allotment values are scant, a California 
study. shows capitalization rates of about 11 percent (16) . The rice 
program has, in general, been about as stable as the peanut program 
and the implied capitalization rates are similar (table 5 ) . 

Since 1962, the rice program has been essentially unchanged 
except for variations in allotment levels. A unique characteristic 
of the program is that in Texas, California, and parts of Louisiana 
allotments can be transferred separately from land. In other States 
the allotments^ are tied to specific tracts. Thus, although allot- 
ments have a value in and of themselves , land values should be rela- 
tively unaffected by the program in producer allotment States. How- 
ever, when allotments have been purchased, they assume a real value 
to the owner and he would suffer a substantial capital loss if the 
program was discontinued. 

Tobacco 

Tobacco allotments have not been transferable by sale but can 
be leased within counties. 



Table 4.— Peanut allotments: Values and rents per pound, per acre, ratios 
of rent to .value, and total values and rents, 1970 



Table 5, — Rice allotments: Acreage and value, 
selected States, 1970 


State 

Acreage \ 

Value 

per 

acre 1/ 

Total 

value 


Acres 

Dollars 

1,000 dollars 

Illinois 

22 

240 

5 

Missouri 

5,286 

240 

1,269 

North Carolina — . — 

43 

240 

10 

Tennessee 

575 

240 

138 

South Carolina 

3,163 

240 

759 

Florida 

1,063 

240 

255 

Mississippi 

51,858 

240 

12,446 

Arkans as 

443,331 * 

240 

106,399 

Louisiana 

527,761 

240 

126,663 

Oklahoma 

166 

240 

40 

Texas 

469,211 

240 

112,610 

Arizona 

254 ' 

240 

61 

California 

333,054 

400 

133,222 

Total 

1,835,787 

— 

.493,877 


1/ Average value for transferable allotments in 
Texas applied to all States except California. 
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Allotment values for tobacco have been estimated to be $3,000 
per acre. This estimate is the difference between the value of 
land with and without a tobacco allotment (table 6 ) (5) . 

MVP's (marginal value products) for allotments have also been 
estimated through linear programming and compared with estimated 
market values. These estimates imply capitalization rates of 12 
percent or more depending on the time period for the study and the 
techniques used. 

Some evidence suggests that capitalization rates for tobacco 
have been declining over time. However, they are still high in 
relation to market interest rates for money. 

Wheat and Feed Grains 

Market estimates of capitalized values for wheat and feed 
grains are not available. However, benefits under the wheat and 
feed grain programs may be capitalized at rates close to those for 
cotton because all 3 programs have about the same year-to-year 
stability. 

Direct payments under the wheat and feed grain programs capi- 
talized at 21 percent (the average rate for cotton) give estimates 
of about $4.1 billion for wheat and $7.2 billion for feed grains. 

Such a procedure assumes that direct payments represent the equiva- 
lent of total returns to land from both the indirect benefits obtained 
through the marketplace and the direct payments. 

This estimate may represent too high a value for the wheat and 
feed grain programs (18) . In a speech before the Senate Appropriation 
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•‘Table 6. — Tobacco allotments : Acreage and 
• value, selected States, 1970 


. State 

Acreage 

Value per 
acre 1 / 

| Total 
\ ' value 


Acres 

Dollars 

1,000 do! la 

New York — •--- 

7 

3,000 

21 

Pennsylvania — 

' .120 

3,000 

360 

Minnesota 

112 

3,000 

336 

Ohio 

8,596 . 

3,000 

25,788 

Indiana 

14,536 

3,000 

43,680 

Illinois 

3 

3,000 

9 

Iowa 

7 

3,000 

21 

Missouri 

2,390 

. 3,000 

7,170 

Kansas 

56 

' 3,000 

168 

Virginia 

80,737 

•3,000 

.242,222 

West Virginia 

2,253 

3,000 

6,759 

North Carolina 

3§9,211 

3,000 

1,167,633 

Kentucky 

168,255 

3,000 

.504,765 

Tennessee 

65,941 

•3,000 

197,823 

Soutfy Carolina 

67,164 

3,000 

201,823 

Georgia 

58,963 

3,000 

176,889 

Florida 

12,319 

3,000 

36,957 

Alabama 

584 

3,000 

1,752 

Arkansas-- 

35 

3,000 

105 

Total 

871,289 


.2,614,281 


U Allotment values estimated for flue-cured tobacco 
in North Carolina used for all types of tobacco. 
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Sub-Committee on June 4, 1969, Secretary Hardin provided data which 
suggest that approximately 89 percent of the direct payments to feed 
grain producers in 1968 were for resource adjustment and only 11 per- 
cent represented an income supplement. 2/ For wheat producers, 51 
percent of the payments were for resource adjustment and 49 percent 
were for income supplement, compared with 35 and 65 percent for cotton. 
With a smaller part of the feed grain and wheat payments attributed 
to added income, the amount of income assumed to be capitalized may 
be too high. 

The resource adjustment or diversion payment would of itself 
only compensate the producer for income foregone and would not increase 
land values. But the income supplement would be available for parti- 
tioning among land, labor, and capital. If the direct income supple- 
ment were used as a measure of the land return from the program 
instead of total direct benefits, capitalized values for wheat would 

be halved and values for feed grains would be reduced to 11 percent 

% 

of the estimate shown in this report. However, such a procedure 
would assume that only the income supplement from direct payments is 
available to land and that none of the unmeasured indirect 
benefits are capitalized. Thus, estimates based on only the income 
supplement part of the direct payments probably set the lower range 
of capitalized value for the two programs. 

A true capitalized value for wheat and feed grains probably 
would lie between the estimate based on total direct payments and 


2/ Resource adjustment is a payment in lieu of production. 
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the estimate based on the direct income supplement. 

As wheat allotments and feed grain bases are not transferable, 
no values of these allotments or bases separate from land values are 
observable. Theoretically, one could observe differences in size 
of allotments on similar tracts of land as has been done with tobacco. 
However, such differences in ratios of allotments to cropland are 
not likely to be large enough to allow measurement. Since the wheat 
and feed grain programs have been established, county ASCS committees, 
which set and administer allotments and programs, have responded to 
appeals from producers to equalize such: allotments. Over time, 
differences in ratios of allotments to cropland have been gradually 
reduced so that in any given area the range in these ratios is very 
small, too small to permit measurement of value. In areas in which 
grain acreage is a small proportion of total cropland, other. crops 
are more important determinants of land values. 

The current wheat and feed grain set-aside programs contain 
features that would make a given allotment or base take on different 
values to different producers. Under the current programs, there 
are two main types of benefits ; direct payments in the form of wheat 
cer tificates and set-aside payments, and loan rates or supported 
matket prices. 

The flexibilities of these programs permit production of wheat 
or feed grain on many more acres than just the allotment acres. All 
production is eligible for the price support once the minimum set-aside 
provision is met. Hence, the first increment of wheat allotment or 
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feed grain base is worth much more to a producer than second or later 

.ife. 

increments . 

Before the set-aside program, participation rates in the feed 
grain programs were low as compared with such rates in other programs . 
In some States and in some years, only 1/2 to 2/3 of the eligible 
feed grain acreage was in the feed grain program. . Producers who 
did not participate in diversion could still gain the benefits of 
a stabilized and supported market price. In fact, they may have 
gained more through price support benefits and production reduction 
of participants by not participating than if they had participated 
and received the direct payment benefits. 

These facts point up the difficulty of determining capitalized 
values of allotments or the benefits received by various production 
factors . 

Benefits to Non-Allotment Crops 

There ara a number of nonallotment crops for which CCC loan 
rates have been established. These include oats, flax, soybeans, 
and some others. For these crops, no direct payments are available 
but prices are supported through CCC loans. Hence, producers of 
these crops obtain benefits from the program even though they have 
no allotments. If any benefits are capitalized into asset values, 
such values accrue to the land or to other factors but are not 
measurable in terms of value for allotments. 

There are numerous other agricultural commodities for which 
no loan rates are available but their prices are obviously affected 
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by the total commodity program system. Prices of livestock are 
significantly affected by the price support systems, although no 
direct support prices apply to livestock. It is likely that some 
portion of the benefits thus derived are capitalized into rangeland 
values . 

Total Capitalized Value 

By adding together the various estimates for commodities, the 
capitalized value of the benefits associated with the land resources 
is estimated at $16.5 billion, about 7.9 percent of the value of all 
farm real estate in 1970 (table? ). 

Allotment Purchases 

The analysis thus far is of the opportunity value of the bene- 
fits from the 1970 programs. 3/ What farmers actually paid to acquire 
program benefits over time has not been discussed. However, this 
is essential in understanding the magnitude of program influence; 
for only a sm&ll part of the total opportunity value was really 
purchased. 

This can be demonstrated as follows: Each year $4 billion to 
$5 billion are spent for real estate purchases and these purchases 
represent about 2 percent of the land in farms (table 8). Some part 
of this expenditure is for the rights to' the benefits from programs. 
If we can assume that programs have never represented more of the 

3/ Opportunity value is defined as the value of benefit determined 
as though all investment decisions were made at the beginning of 1970. 



program benefits United States, 1970 If 




67 


Table 8 

. — Values of land 

transferred, values 

of benefits 

;> p 

xrchased and unrecovered values in 1970 1/ 


Value of land : 

Value of benefits : 

Value of benefits 


transferred : 

purchased : 

remaining in 1970 







1955 

3,970 

314 

39 

1956 

4,349 

344 

49 

1957 

4,299 

340 

55 

1958 

4,375 

345 

65 

1959 ■ 

4,580 

362 

78 

I960 

4,516 

357 

95 

1961 

4,296 

339 

96 

1962 

4,527 

358 

117' 

1963 

4,503 

356 

134 

1964 

4,843 

383 

166 

1965 

4,845 

383 

191 

1966- 

5,207 

411 

235 

1967 

5,366 

424 

279 

1968 

5,370 

424 

321 

1969— 

5,180 

409 

356 

1970 

5,264 

4T5 

415 

Total 


5,964 

2,691 


— / Capitalized values in each year are assumed equal to 7.9 
percent of the value of farm real estate as estimated for 1970 
These values are discounted at IS percent. This rate was chosen 
because xt lies between the average rate for cotton and the 
average rate for peanuts, rice and tobacco. 



68 


total value of real estate than in 1970, we can estimate the upper 
limit of what was paid to acquire benefits by taking 7.9 percent of 
the value of land transferred in any one year (the percentage esti- 
mated for 1970) and summing over the years of purchase. If the true 
capitalization rate for benefits is 15 percent or higher, a land 
buyer would have recovered 90 percent or more of what he paid in 
15 years of less. Thus, those who purchased benefits more than 15 
years ago (before 1955) have, for all practical purposes, recovered 
their investment. Because of the appreciation in asset value that 
has occurred, they are, in fact, receiving a windfall stream of 
income . 

If we sum all of the unrecovered investment since 1955, it 
amounts to only $2.7 billion or slightly less than a year’s direct 
payments to program recipients. This $2.7 billion represents the 
actual dollars of investment that were paid for benefits but are as 
yet unrecovered. 

The difference between the $16.5 billion opportunity value 
shown in table and the $2.7 billion unrecovered investment repre- 
sents windfall gains. 

Conclusions 

Although estimates of capitalized values presented here have 
many shortcomings, they provide a reasonable approximation of the 
impact of farm programs on land values. 

Prior to this analysis, it has been assumed by many that most 
of the benefits from programs were capitalized into land values. 
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In addition, it was implied that these benefits were lost to opera- 
tors who purchased land after programs had been established. Also 
because it was believed that programs were capitalized in perpetuity 
at relatively low rates; the effects of program removal were believed 
to include very large capital losses to land owners. 

Although this analysis does not absolutely refute these assump- 
tions, the data suggest that the impact of programs on land values 
and land owners may be less severe than previously supposed. 

The relatively high capitalization rates shown seem to imply 
a high degree of uncertainty concerning program returns. Cost of 
production data for cotton also show that some part of the benefits 
are used to purchase annual production inputs , and rental data demon- 
strate that at least part of the benefit stream goes to labor and 
management . 

This analysis has been largely concerned with the opportunity 
value of program benefits or the amount farm operators would have 
paid to acquire their benefits if all investment decisions had been 
made in 1970. That is, how much would farmers have been willing to 
pay to purchase the expected income stream from the programs. In a 
competitive market , this value should be equal to the discounted 
present value of the income stream. However, the market for allot- 
ments and program benefits is not fully competitive and there exists 
some surplus to the buyers of allotments. 

Although the capitalized value of program benefits on an oppor- 
tunity cost basis is rather large — 8 percent of the total value of 
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real estate — the actual investment of land owners in program 
rights seems to be rather small. 


CHAPTER VI 
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; THE ENLARGEMENT DEMAND HYPOTHESIS 

Over the last 3 decades the average size of a farm operating 
unit has increased dramatically rising from 175 acrds in 1940 to 
about 380 acres in 1970. (45) During this period the number of 
farm operating units fell from 6.1 million to. 2.9 million. However, 
land in farms increased from 1,065 million acres in 1940 to 1,161 
million acres in 1950. By 1970 land in farms had decreased to 1,121 
million acres. 

Since 1950 the number of farm real estate transfers has 
declined as both the rate of transfers per 1,000 farms decreased 
and the total number of farms declined. However, the percentage 
of transfers for farm enlargement purposes increased from 23 percent 
of all transfers in 1950 to 61 percent of all transfers in 1970. 

(table 9) As the total number of transfers declined, the increasing 
percentage of enlargement transfers held the number of enlargement 
transfers nearly constant while the number of complete unit transfers 
fell sharply. 

The data presented above seem to lend support to the hypothesis 
that the demand for land for farm enlargement has been a major 
factor in the upward movement of land prices since 1940, because the 
proportion of farms transferred for enlargement purposes has increased 
sharply. However, aggregate data on returns on the market value of 
farm real estate show that average returns have ranged from 2 to 6 
percent over the 3 decade period. [ 56 ] Returns at this level seem 



Table 9 . --Total farm land transfers, 
farm enlargement transfers and percentage of 
transfers for enlargement 1950-1970 


Year 

All 

transfers ] 

Enlargement transfers 

number 

' as a percentage 
| of total 


Thousand 

Thousand 

Percent 

1950—— 

280.9 

64.6 

23 

1951 

282.5 

67.8 • 

24 

1952 

264 . 7 

68.8 

26 

1953 

234.8 

65.7 

28 

1954 

210.8 

61.1 

29 

1955 

201.0 

67.5 

32 

1956 

205.6 

67.-8 

33 

1957 

188.9 

71.8 

38 

1958 

180.2 

72.1 

40 

1959 

174.5 

. 73.3 

42 

I960 

169.1 

76.1 

45 

1961 

154.6 

71.1 

46 

1962 

154.7 

71.6 

46 

1963 

146.0 

70.1 

48 

1964 

148.1 

74.1 

50 

19651— 

138.5 

74.8 

54 

1966 

136.7 

73.8 

54 

1967 

128.8 

66.9 

52 

1968 

123.2 

70.2 

57 

1969 

122.0 

73.2 

60 

1970 

108.7 

66.3 

61 


Source Unpublished data ERS-USDA. 



low in relation to other investment alternatives over the same 73 
period. Thus, a question is raised as to why farmers continue to 
buy^real estate at even higher prices. 

Also estimates of the rates of transfer are based on transfers 

of ownership units. These rates of transfer are applied to the 

number of farm operating units to arrive at the number of farm trans- 
fers. This is a valid procedure only if ownership units are declin- 
ing at the same rate as the number of farm operating units. Currently, 
no estimates are available on the number of ownership units or the 
rate of change in ownership units. However, if we look at the changes 
in leasing patterns, we find an increasing number of farm operators 
renting from several landlords and this may indicate that the decline 
in ownership units is less rapid than the decline in operating units. <S7 ) 

Changes in the average size of farms are not entirely the result 

of farm enlargement purchases. Some of the change comes from the 
rental of additional land, however, most of the change is the result 
of small tracts being dropped from the lower end of the size distri- 
bution (36) . 

This chapter focuses on the farm enlargement demand hypothesis 
as an explanation of the trend in farm land values. The discussion 
deals with the problem of specification of supply and demand factors 
and attempts to isolate the impact pf both supply and demand changes. 

As with other chapters, the discussion will first be theoretical 


and then empirical. 


Competitive Markets and Farm Enlargement ' 
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If the firms in a competitive industry are organized such that 
zero profits are being earned (average cost equals average revenue) 

and an equilibrium situation prevails, something must affect the 
supply — demand relationship for any change to occur; i.e. firms 
attempt to adjust to new price or production relationships. We might 
envision a change in demand for the output of the firm or industry, 
a change in the supply of inputs to the firm or industry, or a shift 
in technology which causes a change in the supply curve of the firm 
and thus in the supply curve of the industry. Within agriculture 
all of these have occurred simultaneously; thus, the problem of speci- 
fication is quite important in the analysis. 

Assume that the firms in a competitive industry are optimally 
organized with zero profit where average cost equals average revenue. 
Also assume that technological change occurs shifting the long-run 
average cost curve for the firms in the industry downward and to the 
right. The new optimum size of plant will be larger than in the 
previous equilibrium situation. This will, in the absence of barriers 
to entry, induce new firms to enter the market to capture profits and 
will induce current firms to expand. If the MVP of the factors is 
above the acquisition price and the supply of the resource is elastic, 
new firms will enter the industry at the optimum size of plant, 
expanding production and driving the price of the product down to the 
new average cost curve. On the other hand, under competitive condi- 
tions with a somewhat inelastic supply of resources to the industry 
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h. 

The entrance of new firms and the attempts of old firms to expand 
would drive up the price of the resources causing an upward shift 
in the cost .curves until a new equilibrium is reached. At this 
point,. output has expanded beyond previous levels with no shift in 
the aggregate demand curve for the commodities produced and the price 
of the commodity will fall as output expands.. 

The competitive model assumes the divisibility of resources 
and an elastic supply curve for inputs for each firm so that each 
firm acting independently cannot affect the price of the resource 
and uses the resources to the point where marginal value product 
equals the price of the factor. However, land, although measurable 
in acres, is typically bought and sold in discrete units much larger 
than one acre in size. These units are determined by the present 
ownership pattern and tend to cluster at multiples of 80 acres. To 
be sure, there are tracts of all sizes in between, but they occur 

less frequently. Also ownership tracts tend to be smaller than the 

* 

optimum size of land base needed for effectively organized plants 
under today's technology, because the pattern of ownership developed 
during the period when the optimum size of unit was smaller. Thus, 
a barrier to entry exists for new firms. 1 / New entrants may find a 
tract that they could buy; however, it is too small to allow them 


1/ This point is supported by data from the Census of Agriculture 
which shows that the number of full owner farms is declining in 
relation to the number of part owner-part renter farms and that full 
owner farms are about one half the size of part owner farms. 
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to enter the industry with an efficient operation. On the other 
#hand, add-on buyers may find that purchase of a small additional unit 
places them near the most efficient plant on their longrun average 
cost curve. Thus, their returns are improved from the previous 
positions with a capital investment which is relatively small compared 
to the new unit. Additionally, the add-on buyer may find debt capital 
much more readily available. He can, in fact, either mortgage his 
existing operation and use it to pay for the property or can pledge 
it and the new property as collateral for the loan, thus eliminating 
or at least reducing the need for a down payment. He may also have 
the advantage of adjusting the size of the operation rather than 
increasing the scale. The credit, machinery and labor requirements 
in such an adjustment are, therefore, less for the add-on buyer than 
for the beginning operator. 

Although technology has been changing continuously in this 
century, the most rapid advance occurred after 1940. Thus, during 
the earlier years of this century the most efficient size of plant 
did not change rapidly and farms tended to transfer in blocks which 
were near the optimum size of operation, i.e., ownership units were 
approximately the same size as farm operating units. Also land for 
farm production purposes was still available outside the farming 
sector and could be brought into production using approximately 
the same proportion of capital and labor that was being used on 
operating farms. No major shifts occurred in the relative use of 
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capital, labor and land and, therefore, a close relationship existed 
between the changes in farm income and land prices. However, from 1940 
forward (perhaps from 1930) changes in production techniques caused 
a rapid change in the combination of inputs that were required to 
achieve optimum size. Also, addition of new land to the farm plant 
nearly stopped, as only those lands that, required substantial capital 
inputs for irrigation or clearing were added. 

The changes occurring in technology that enabled the farm operator 
to spread his labor and capital over more acres resulted in an upward 
trend in the average size of operating- unit. Early adoptors of techno- 
logy could earn greater returns by producing more per acre and by pro- 
ducing on more acres. Since the addition of new land to agriculture 
was not economically feasible, in most areas, firms grew by acquiring 
land from other farm operators. The buyers expected returns had to equal 
those of the seller for the property to transfer. 

In addition to the disequilibrium created by technological change, 
farm price support programs tended to hold product prices above 
open market clearing levels. The incentive to expand the size of 
farms continued to exist long after the technological change had been 
complete. 

Increased gross income per farm appears to be largely the result 
of both technological change and price and income support programs. 
However, because of the shift in the combination of inputs, the 
increased gross return per farm is allocated differently among the 
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factors of production than in the period before 1930. Although 
the .physical 3_and input in the aggregate has not changed greatly, 
it is used in conjunction with a greatly reduced labor input and a 
different, if not actually increased, capital input- In this environ- 
ment firms will attempt to employ slack resources in a manner that 
will increase their net incomes. If this can be done only by acquir- 
ing additional land, they will attempt to bid land away from the 
current owners to achieve their income objective. 

Heady and Tweeten find that "...based on the strong upward 
trend in farm size and the coefficient- of (average) acres of crop- 
land harvested per farm, the major source of real estate price 
increases in the past decade (1950-1960) has been from consolidation 
and associated scale economies from large acreages." However, if 
we could correct, the yearly changes in the average crop acres 
harvested per farm for purely statistical movements, we would find 
that farm size increases have been less dramatic from the purchase 
of additional land than from the fact that larger farms remained as 
farms. That is, changes in the average acreage of cropland per farm 
occur not only because farm operators buy and sell land but because 
of the disappearance of farms from the lower end of the size distri- 
bution. Because most of the farms that are lost from agriculture 
uses are lost from the farms that are smaller than average, the remain- 
ing farms have an average size that is larger even though none of the 
remaining farms have bought or sold land. The result of this statis- 
tical phenomenon is an upward bias in the observation on changes in 
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the average size of farm because the population of farms is changing 
Tbyer time. 

The true farm enlargement quantity variable should measure the 
acres of land purchased for farm enlargement by owner operators. 

Purchases by landlords to increase the size of ownership units should 
probably. not be included because land owned by landlords can be rented 
out to different individuals. However, no data series is available 
either on a state, regional or national basis that separates the 
acres purchased for enlargement from the acres purchased for complete 
units or nonfarm use. 

In the absence of such a series, the best proxy would be the 
change in farm size attributable to purchase and rental as shown in 
"Changes in Farm Size" (26) . The problem with this variable is 
that it must be a straight line interpolation between census years. 

Supply of Tracts Available for Purchase 

I have already stated in this chapter that the number of land 
ownership units in farms exceeds the number of farm operations; thus, 
the average size of an ownership unit is less than the average size 
of farm. Because it is the land oivnership unit that transfers in the market, 
rather than the farm operation, the average size of tract sold or 
rented is less than the average size of farm. Thus, the quality of 
tract available in the market facilitates the expansion of farm size 
for current operators and creates a barrier to entry for new operators . 

Firms with an on-going operation may increase their size by the 
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the acquisition of an additional 80 or 160 acres. New firms need to 
acquire 2 to -3 times that acreage in many areas to reach the most 
suitable size of plant. 

Because real estate market areas are typically small and, on 
the average, only 2 or 3 percent of the farms transfer in any one 
year, the additional demand placed on a local market by someone seek- 
ing a complete farm unit could have a greater than proportional impact 
on land price in the area. In reality, it is unlikely that a suitable 
tract or suitable number of tracts would be offered for sale in a 
specific market area to form a completely new farm unit. Since new 
land is not readily available, it is not surprising that smaller farm 
units are added to other farms where such additions are practical. 

Fixed Assets, Overhead Cost and Farm Enlargement 

Frequently, economists have implied that farm operators buy land 
to spread overhead cost or fixed cost over a larger number of acres 
or over a larger number of output units. The assumption underlying 
this statement is that operators have excess labor management or non- 
real estate capital that they cannot utilize except in combination 
with additional land. Therefore, by adding more land, average fixed 
(overhead) costs are reduced and the spread between average total costs 
and average revenue is increased. This increase in profits per unit 
is assumed to be allocated to the additional land purchased to justify 
higher prices paid for farm land. Although this excess capacity 
hypotheses may provide the explanation for some purchases, we must 
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inquire why the excess capacity existed to begin with; that is, what 
^ the source of excess labor, management or nonreal estate capital? 

Two factors stand out as reasons for excess capacity: technolo- 
gical change and the lumpiness of inputs. For example, under existing 
technology one man and one machine may be able to handle 150 acres 
maximum. • However, when the machine is replaced, the new machine has 
been modified in such a way that one man can now operate up to 200 
acres. If the new machine is available at only a slight increase in 
cost or if the buyer places a high preference on leisure time, he may 
acquire the larger machine. If his preference for leisure changes 
or he can hire additional labor and more land becomes available, it 
would seem rational to acquire the additional 50 acres to use the machine 
to capacity. 

An additional factor that can influence the amount of excess 
capacity is the restriction placed on the percentage of cropland that 
can be used for production of wheat, feed grains and cotton. Such a 
restriction can cause under-employment of labor and nonreal estate 
capital that is fixed to the firm. In such cases, the firm may attempt 
to acquire a larger land base to keep labor and capital fully employed. 
The problem faced by the operator is that he must consider the bundle 
of returns to all assets in making his decision, not just the returns 
to one factor of production. If the returns to the aggregate bundle 
of inputs are greater in farm production than in nonfarm uses, then 
inputs will be employed in agriculture even though higher returns 
might be available to one factor in nonfarm employment. 
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Because the rights to the income from the separate factors of 
"production are typically possessed by the operator, partitioning these 
returns among the separate factors does not add to the decision making 
process as firms consider whether or not to enter or leave or modify 
farm production. The firm ceases to exist only when the combined earn- 
ings of the factors fall below the level of combined earnings else- 
where. Thus, land is offered for sale only as the firms earnings in 
agriculture are found to be below the combined earnings from nonfarm 
employment. Frequently in the case of .older operators even the reduced 
earnings from production may not be sufficient to induce a sale if 
the family can live at a lower cost on the farm than in a residential 
area or if there is a strong attachment to the values of rural living. 

It has been argued by some that farm operators hold land because 
of the expectation of capital gains from price changes. A counter 
argument to this would be that farm operators with low income hold 
land because they realize that acquisition of other land would require 
a higher investment per acre and reduce earning below current levels. 
Also, loss of land would result in a loss of labor and management 
returns. They recognize that exit is possible but that reentry is 
much more difficult. Thus, land may be offered for sale when the firm 
ceases to exist or it may be held until the owner dies because it pro- 
vides the least cost residence for the family. In this case, what- 
ever capital gains there are accrue to the heirs rather than the owner 
of the property. 
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Emperical Evidence 

Most of the national studies that specifically included farm 
enlargement as a factor explaining the price of real estate have 
introduced it in the model as a single variable in a group of simul- 
taneous equations. Enlargement demand has been represented by such 
factors as the average size of farm, the percentage of transfers for 
farm enlargement or the average acres of cropland harvested per farm. 

In most of these studies, the farm enlargement variable was 
found to be significant in explaining land price increases. Heady 
and Tweeten found that the strong upward trend in size was the major 
source of price increases. [ 20 ] 

Reynolds also reached essentially the same conclusion, 

reasoning along the same line as Heady and Tweeten, that spreading 
fixed cost over a larger acreage allows a farm operator to pay more 
for an additional unit than he paid for his base unit. 

This argament is valid only if some of the firms resources are 
slack resources or the firm has excess labor, management or equipment 
at its present size that cannot be employed more profitably elsewhere. 

An alternative rationale is that although the firm has its 
resources fully employed in the current plant, incorporation of new 
technology would allow changes in the size of operation that would 
reduce, cost and increase earnings. 

The first view assumes that excess capacity exists in the cur- 
rent plant. The second view assumes that a new plant size will be 
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needed to incorporate different technology. Both views appear as 
reasonable explanations of the farm enlargement phenomenon. 

The effect, of both is the same so long as costs per acre are 
reduced and per acre net income is increased. However, if the 
result of technological change, in the aggregate, was to increase 
total output and lower the price of the commodity produced so that 
total revenue fell, firms paying more for land, based on short run 
increased earnings, could suffer a capital loss as net returns fell 
below the short run expectations. 

The conditions for growth in the size of firm in acres, there- 
fore, seem to depend on a stable or increasing return per acre. This 
has occurred since 1940 because of both an increasing demand for 
certain commodities and price stabilization for others through federal 
programs . 

The farm enlargement phenomenon is, therefore, not independent 
of other variables included in many of the models and we would expect 
changes in farm size to be closely related to technology and farm 
programs which cause under-employment of fixed resources . 

Critique of Previous Models 

Herdt and Cochrane have developed a model of the land transfer 

market as N = f(P,R,U,LF) where N S = number of ..transfers per 

thousand farms F 

P = price of land in current dollars 

U = unemployment as a percentage of 
the civilian labor force 
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and Lf - millions of acres of land in 
4 farms. 

A serious problem with the model is that N S is assumed to repre- 
sent the quantity of land transferred because it is assumed that the 
average size of tracts sold changes in proportion with the average 
size. of farm and, therefore, acres of land sold would be increasing 
as the average size of farm increased. However, although the average 
size of farm has been increasing, the average size of tracts trans- 
ferred has remained fairly constant over time; thus, acres of land 
transferring would decline faster than implied by the Herdt and 
Cochrane model. 

A better measure of the quantity of land transferred would be 
the number of transfers per thousand farms times the number of farms 
with the average size of tract transferred assumed constant. 

Heady and Tweeten use acres of crop land harvested per farm as 
a proxy' for farm enlargement in their model. However, they may as 
well have used the average size of farm because both series follow 
almost identical trends over time. The major problem associated 
with these variables is that much of the change in average size or 
average acres of harvested cropland is a result of purely statisti- 
cal phenomena. First, farms lost from census counts, because they 
no longer have sufficient agricultural production, are generally 
smaller than the average size of farm. These tracts move to non- 
farm use or lay idle and, therefore, the land in these tracts is 
removed from the aggregate farm plant. Because these farms are 
smaller than the average size of farms, the average of the remaining 



farms increases without land being added to them. Secondly, farms 
that are used to enlarge other farms are .also smaller than the average 
size of farm; and, therefore, the average is increased by the loss of 
numbers from the smaller size classes. 

It has been shown that less than 1/3 of the increase in the 
average size of farm from 1959 to 1964 was the result of adding land 
to farms [38, p.33]. The remaining 2/3 was purely statistical change. 
Conclusions 

It seems doubtful that the impact of the farm enlargement 
supply and demand conditions can be captured in a single variable 
because the quantity of land demand for enlargement is in fact a 
function of changes in technology constrained by changes in farm 
program benefits along with the price of land. In order to attri- 
bute a price effect to farm enlargement as a factor in the land 
market, we would need to show that it has a unique impact on land 
values in the* absence of changes in other factors. This has not 
been accomplished in this manuscript or any other manuscript reviewed 
for this thesis. 

The major point that can be made is that farm enlargement seems 
to be a function of technological change and farm programs which 
modify the most efficient size of plant and therefore, affect land 
returns and, therefore, the demand for land. The demand for land for 
enlargement purposes should be determined by the same factors that 
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affect the demand for whole farm units. However, the characteristics 
of the tracts- available for purchase limit the transfers to mainly 
those which are for enlargement purposes. 



CHAPTER VII 


THE EFFECT OF SELLER FINANCING ON LAND PRICES 

Variations, in the terms of credit used for financing land trans- 
fers may affect the price of real estate. The influence of credit terms 
can become particularly important when the seller provides financing, 
because the terms of credit — interest rate,, downpayment and years — 
become negotiable along with the price of the property. 

This chapter is an analysis of the impact of various financial 
arrangements on the price of a property. Specifically, it considers 
the trade-off between other negotiable factors and the price from 
the viewpoint of the seller. The major assumption of the chapter 
is that the seller would be indifferent to a combination of price 
and terms which leaves the present value of the property unchanged 
from the present value of a cash sale. In each case present value 
is computed after taxes. The analysis is presented in terms of the 
minimum price acceptable to the seller under each credit arrangement 
given a fixed cash price for the tract. 

No analysis has been made from the buyers viewpoint. Although 
it might be possible to simulate the buyers side of a sale the number 
of factors which must be considered and the restricting assumptions 
needed place this type of inquiry beyond the scope of this chapter. 
Estimates of the impact of seller financing on the per acre price of real 
estate are shown in the last part of the chapter. Also because the 
technique used appeared to be valuable for management, a more complete 
discussion of the model is presented in an appendix to this thesis. 
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Over the last 20 years an increasing volume of credit has been 
tlsed to finance the transfer of farm real estate. Much of this larger 
volume has been provided by the sellers of farm property in the form 
of installment land contracts. Within the last 5 years installment 
contracts have become more important as the institutional credit 
markets tightened and insurance companies--a major class of lenders 
in the farm real estate market- -reduced their farm lending for various 
reasons . [ 55 ] 

The increasing importance of seller financing and rising land 
prices caused many people to speculate about the effect of seller 
financing on land prices. A general conclusion derived from these 
speculations was that seller financing tends to inflate prices in 
the land market. The following analysis will attempt to test this 
hypothesis. 

Possible Aggregate Affect of Seller Financing 

If in fact, seller financing adds to the quantity of funds avail- 
able for real estate purchases and the quantity of land available for 
transfer in any one year remains relatively fixed, seller financing 
will exert an upward pressure on land prices. Because buyers who 
could not ordinarily have purchased land will enter the market. Thus, 
seller financing through its effect as a credit expansion machanism 
could cause a shift in the demand for farm real estate. On the other 
hand, if legislation were inacted making seller financing contracts 
illegal, the price of real estate could fall as an excess of tracts 
entered the market at current prices. 
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Even in the absence of such legislation, the net expansionary 
effect of seller financing may be minimized because sellers are not 
only suppliers of credit but also suppliers of land. Thus, the land 
which they offer or sell under contract might not be a part of the 
short run market supply if they were not allowed to participate in 
the financing. It would seem that the net addition of credit and 
the net addition of land could have an offsetting effect on market 
prices . 

Effect of Credit Terms on Individual Sales 

The seller of a tract has several choices in selling his pro- 
perty. He can sell it for cash, in which case he is not concerned 
with the buyers credit arrangements. Or he may sell and finance the 
property taking back a mortgage or using a land installment contract. 
Under the installment contract he may sell using a fully amortized 
contract or a balloon contract. 

The basic distinction between an installment land contract and 
a mortgage is that the title is generally transferred at the time of 
sale with a mortgage. Under a contract sale the title remains in the 
hands of the seller until such time as specified in the contract. 

This simple distinction would not cause a price difference between 
the two credit arrangements although they would both differ in price 
from a cash sale. The only effect that might exist would be a slight 
adjustment in interest rate to account for a difference in risk, 
if any, between the two instruments. 


Beyond the basic difference of title change certain Federal 
income tax regulations, specifying how income is reported, affect 
I returns to the seller under both the mortgage and land contract. 

Under a mortgage sale with a downpayment of more than 30 percent 
of. the sale price, capital gains taxes due on the property are pay- 
able in the year of sale. Under an installment purchase agreement 
(land contract) with less than 30 percent downpayment and an interest 
rate of 4 percent or more, part of the capital gains tax can be 
deferred to later years. Thus, income and taxes are reduced in the 
year of sale and increased in later years. In most cases this results 
in a lower total tax for the seller on the sale of a property, because 
taxable income for many sellers is lower in succeeding years than in 
the year of sale. 

Under either type of financing it is possible for the seller to 
reduce the rate of interest and capitalize the difference into the 
price of the property. Because of the tax regulations, there seems 
to be more advantage to this under the land contract than under the 
mortgage. * 

Analysis 

The impact of changes in various credit terms on the price of 
a property were tested by simulating the seller decision process. 

The simulator accounts for possible differences in tax regulations 
that may influence the returns from a sale and allows variations 
in repayment schedules, interest rates, downpayments and discount 
rates. In order to test the impact of various credit terms on the 
price, the present value and the discount rate are held constant 
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•and the price is varied so that the seller is made indifferent to 

any combination of credit terms. The price difference that occurs 

shows the effect of a change from one combination of credit terms 

to another. The results show prices which would. leave the seller 

as well off under any situation. However they tell us nothing about 

the effect on the buyer or about the bargaining position of the buyer 

and seller. 

One would expect the basic' price of the property to be based on 
the discounted present value of its future income stream and that the 
terms of credit would influence the price as they modify the income 
stream from the property. The effect of the terms on the sellers 
income stream and therefore on the price are shown in the following 
section. 

Assume, for the purpose of this discussion, a property that 
would sell for $100,000 at current prices as a cash sale. The pro- 
perty has a cost basis to the seller, for tax purposes, of $60,000 
and therefore the seller has gross capital gains of $40,000. If 
the seller h^d no other income in the year of sale, the after tax 
value of the sale under a joint income tax schedule would be $95,620. 
This analysis assumes that selling costs are insignificant and dis- 
regards State taxes. If either were present the result would be to 
reduce the aftertax present value further but that does not disturb 
the comparison. 

In the following analysis the aftertax value of the property 
is held constant at $95,620. Variations in interest rate, price, 
years, and downpayment are introduced in order to determine their 
effect. Tax rates are allowed to vary so that a true aftertax com- 



parison of all sales can be made. The discount rate is held constant 
at 7 percent for all sales. This could have been varied but it did 
plot, seem realistic for a single seller, thus the same discount rate 
was used no matter what terms were offered for the property. 

About 500 combinations of terms were considered in the analysis 
and a massive number of other combinations are possible. However, 
to simplify the presentation only a few are presented in detail, cer- 
tain others are shown graphically. 

The basic comparisons are: (1) $100,000 cash sale, (2) a seller 

financed sale with a $40,000 downpayment, (3) a seller financed sale 
with' a $29,000 downpayment and (4) a seller financed sale with a 
balloon payment clause. These are compared at interest rates of 
7 percent and 9 percent. These credit arrangements were chosen 
because they are fairly typical of credit terms observed in the 
market. Mortgages typically require a 40 percent downpayment, con- 
tract sales are generally for less than 30 percent down and frequently 
include a ballocn payment after a short repayment period. Comparisons 
of other crecfit arrangements are of course possible and have been 
examined. However, direct comparisons of mortgages and land contracts 
of the same downpayment and length of term do not seem realistic 
because of IRS regulation. 

Using a mortgage sale with a $40,000 downpayment and a 9 percent 
interest rate, the seller would be as well off as with a cash 
sale if he could sell the property for $96,909 (table 10). At a 7 
percent interest rate, he would need to have $106,700. 



94 


TablelO. --Selected seller financing arrangements 
with a constant present value 


Method of 
financing 

Price 

Down 

payment 

Year : 

Interest 

rate 

Balloon 

Present 

value 

Cash 

100,000 

— 

— 

— 

___ 

95,620 

Mortgage I 

96,909 

40,000 

20 

9 

— 

95,620 

Mortgage II 

106,686 

40,000 

20 

7 

— 

95,620 

Land Contract I — 

94,522 

29,000 

20 

9 

— 

95,620 

Land Contract II- 

104,410 

29,000 

. 20 

7 

— 

95,620 

Land Contract III 

95,900 

29,000 

10 

9 

40,000 

95,620 

Land Contract IV- 

103,430 

29,000 

10 

7 

40,000 

95,620 
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Some evidence exists that indicates an interest spread of 2 
percent between contract financing and commercial mortgage financing. 
However, on an, other things equal basis this seems like top large . 
a spread, because, there is a trade off between other terms and 
interest rate as well as between interest rate and price. The results 
of the model show . that the terms of credit are likely to be important 
in price formation. Within the range of the data examined price 
ranged from as much as 20 percent above a cash sale for a mortgage 
to 6 percent below for a land contract (fig. 1). Only under very 
special combinations of terms and discount rates would a mortgage 
or land contract sale be equal in price to a cash sale. Financing 
the sale required a higher price for the property in most situations 
than would be required on a cash basis because of the effect of the 
discounting procedure. 

For any given set of credit terms Federal income tax treatment 
provides a distinct advantage for installment purchase agreements 
over seller mortgages. However, because terms differ considerably 
between mortgages and land contract, tracts financed by contract 
may in fact sell for a higher price on the average than cash 
or mortgage sales. 

Referring to figure 1, each line on the chart represents those 
combinations of price and interest rate that would leave the seller 
with the same present value as a cash sale of $100,000, all other 
factors constant. For example, a seller would receive the same 
present value from a $100,000 cash sale or from a sale of $110,000 



Mortage, 20 yr. $40,000 downpayment 



Interest Rate 



.taking back a mortgage of $70,000 for 20 years at 6.5 percent with 
a down payment of $40,000. From the chart it is possible to compare 
the effect of various financing arrangements on the price of a pro- 
perty at any given interest rate or to show the spread in interest 
rates at any price. At an interest rate of 7 percent the price 
would rise to $103,200 for a 10 year contract with a balloon of $40,000, 
$104,410 for a 20 year contract with no balloon or $106,700 for a 20 
year mortgage with a $40,000 downpayment. 

On the other hand if the sale price was held at $100,000 both 
contracts would carry an interest rate of 7.85 percent and the mort- 
gage would be financed at 8.3 percent. 

If the spread between the interest rates exceeds that shown on 
the chart the contract would be expected to sell for a higher price 
than the mortgage. If for example, a spread of 1.5 percent existed 
between the mortgage rate and the contract rate and the market rate 
for mortgages was 8.0 percent the tract would sell for $101,500 under 
a mortgage, $105,500 under the 10 year balloon contract, and $107,500 
under the 20 year contract with $29,000 downpayment. 

The price spread between the 20 year contract and the 20 year 
mortgage is the result of tax advantages of the contract and the 
difference in downpayment which offsets some of the tax advantage. 

The change in slope associated with the balloon contract is basically 
the result of the shorter term and the increase in interest income 
from less than complete amortization. 

I nfluence of Credit Terms on Aggregate Price Level 

The scarcity of data on the distribution of credit arrange- 
ments and the great variety of credit arrangements in the real estate 



98 

market made it difficult to draw an inference from the analysis on 
the influence of credit terms on the level of real estate prices. 
; |However, it appears that the net impact of seller financing has been 
to raise the level of price above that which would persist in the 
absence of such arrangements. This impact comes from increased demand 
for land and the trade off between credit terms and price. The net 
impact from credit terms depends on the distribution of various credit 
arrangements in the market and on the change in the distribution of 
terms and the change in the proportion of sales that are credit 
financed. 

If the average impact of seller financing was to raise the level 
of values 10 percent above the cash price and seller financing was 
involved in 22 percent of all sales, as in 1965, the level of value 
without seller financing might have been $143 per acre rather than 
$146 as shown for all land. From 1965 to 1970 the percentage of 
all sales financed by sellers land contracts increased from 22 per- 
cent to 37 percent. If the average price difference remained the 
same 10 percent over the period, the cash price would have been about 
$186, $7 below the reported $193. 

Therefore, the effect of the increased percentage of contracts 
could have been a 2 percent greater rise in land prices than would 
have occurred if the proportion of contracts had remained the same. 

If the spread between the contract interest rate and the mortgage 
interest rate increased, as some have hypothesized, land values would 
have increased even more. Suppose that the average difference between 
a contract price and a cash sale increased from 10 percent to 15 
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percent. The average cash value would have been about $182 rather 

than $193 and the combined effect of an increase in the proportion 

of ..contracts' and an increase in the spread between seller mortgages 

interest rates ‘and contracts rate would have been a 5 percent more 

rapid increase in value than would have occurred under unchanged 

conditions . 

These estimates suggest that the absolute level of market prices 
is influenced by the terms of seller financing in the market. Any 
shift in these credit terms, can have a significant effect on what 
we observe about market behavior in the aggregate- -and on the price 
of individual tracts. 
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: NONFARM FACTORS AND FARMLAND VALUES 
' Since 1950 a growing concern has been expressed over the rapid 
spread of our •cities into farmland areas and increasingly this 
concern has been focused on the impact of suburban growth on the 
local environment and on the dramatic impact of changing land use 
on the farms in the rural-urban fringe. 

State legislatures, in an attempt to improve the lot of farm 
operators, in fringe areas, have passed many forms of preferential 
real estate tax laws that recognize the difference between the 
value of land in farm production and the market value of a tract 
of land in the urban fringe area. 

In addition to the immediate impact of suburbanization on land 
values in the urban fringe, the demands of a growing urban population 
on land in more remote areas appear to have increased as many of 
the amenities of land ownership, are separated from the urban setting. 

These complex pressures on rural land are the subject of 
discussion in this chapter. 

Rural Urban Competition for Land 

Two major factors seem to have contributed to the increased 
demand for land for use in urban areas. One is the increase in total 
population and the second is the migration from rural to urban or 
suburban areas. The migration itself is largely the result of increased 
economic opportunity for individuals in the urban environment versus 
the rural area. Dramatic shifts in technology within and outside the 
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farm sector, and changes in the tastes and preferences of individuals 
appear to have been important in creating. these nonfarm opportunities. 
The net impact of these changes is reflected in the allocation of 
a larger percentage of our fixed land base to urban and suburban 
economic activity and small but continuous reductions in the quantity of 
land in agricultural and related uses. 

The concentration of people into a few large metropolitan areas 
appears to have two major impacts on farm real estate values. First, 
in the more remote areas with stable or declining population the 
pressure on land value from nonfarm sources would seem to be reduced 
while land values in more urban areas would be expected to shift 
upward because of the increasing populations demand for homes, 
offices and factories. This increased concentration of people, for 
housing and production, has the effect of separating several uses of 
land and in effect multiplies the demands made on land within the 
nation. 

4 

Housing, for example, tends to be separated from production; 
and marketing is separated from both; while recreation is in general 
isolated from other factors. In addition other areas are set aside 
for single purpose functions such as game refuges, wilderness areas, 
and waste disposal areas. 

This fractionalization of land uses into mutually exclusive 
categories seems to have contributed to rising land values within 
urban, suburban and rural areas. 
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In addition to the direct impact of urbanization, many of the 
md're rural areas of the nation are experiencing a growth in nonfarm 
job opportunities and the percentage of "farmers" working off the 
farm on a part-time basis has increased rather sharply. Nonfarm 
jobs are now a major source of income to farm people. In 1970 the 
average off-farm income per farm operator family exceeded the 
realized real income per farm operator family for the 1.8 million 
farms with less than $10,000 in gross sales. [ 57] Average off- 
farm income for farms with gross sales of $10,000 to $20,000 average 
half of net farm income and even those farms with $20,000 to $40,000 
of gross sales had off-farm income which was more than one third of 
their realized net. Thus farm operator familiesEsre not entirely 
dependent on farm income to pay for their land and the amenities that 
go with it. The value of the "non-production" amenities to farmland 
may, therefore, be valued in a market which crosses from the farm to 
nonfarm household accounts . 

Some evidence of the impact of nonfarm influence can be shown 
by observing regional differences in net cash rent to market value 
ratios for farmland (table 11). For example, in the Northeast region 
net rents have been less than 3 percent of market value since 1962 
and the percentage has been declining. A similar pattern exists in 
the Pacific Region. In other regions net rents represent larger 
percentages of the market value and in the Northern Plains and Corn 
Belt rent to value rates have remained fairly stable. 



Table H, — Farm real estate transfers.: Average valu6 per acre by potential, use after sales, year end March 1, 1970 1/ 
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The evidence, although not conclusive, implies increasing urban 
pressure in the Pacific and Northeast Regions and a fairly constant 
nonfarm influence in the Corn Belt and Plains States. Additional 
evidence on the impact of nonfarm demand on farm land values was 
obtained from farm real estate brokers in October 1970 and March 
1971 (table 12). 

Reporters to the 2 surveys were asked to identify the influence 
of specific nonfarm use categories on tracts of land sold for 
farming purposes. A comparison of average values by potential use 
categories lends support to the urban influence hypothesis. However, 
the results are again far from conclusive as to the magnitude of 
the nonfarm influence. 

Data from a March 1972 survey of farm real estate brokers show 
that 20 percent of the tracts bought for farming purposes in the 
year ended March 1, 1972, are expected to move to nonfarm use in 

5 years. [ 55 ] However, half of these tracts (10 percent of all 

$ 

tracts) were to remain in rural residential use. In addition to 
these tracts that were expected to move out of farm use in a 5 year 
period, data was collected on farm tracts that were sold for nonfarm 
purposes during the year. Of the tracts observed, 38 percent were 
going into subdivision use, 18 percent for rural residential use, 

15 percent for commercial and industrial use and 14 percent for 
recreational uses. 

Perhaps the most that can be said from the data is that some 
urban influence is present in all regions. One of the major problems 
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Table 12. — Net cash rent to market value ratios for farm real 
estate by production regions 1961-1970 

Net rent as a percentage of market value 

Region ; : : : 

• 1 961 : 1 962 : 1 963 : 1 964 ; 1 96 5 ; 1 966 ; 1 96 7 ; 1968; 1969; 1970 

Northeast :3.0 2.5 2.5 2.6 2.5 2.2 2.0 1.6 1.4 1.4 

Lake States ;4.3 4.1 4.1 4.2 4.3 4.2 4.2 4.0 3.8 3.7 

Corn Belt— :3.9 3.9 4.1 4.1 3.9 3.9 3.9 4.3 4.0 4.1 

Northern Plains— ;4. 9 5.2 5.3 5.1 4.5 4.3 4.4 4.6 4.6 4.6 

Appalachian :7.6 7.6 7.2 7.0 6.8 6.6 6.1 5.5 4.9 4.8 

Southeast ; 6 .4 6.1 5.9 5.9. 6.3 6.1 5.3 4.3 3.9 3.7 

Delta States :9.0 8.6 8.5 8.1 7.5 6.9 6.9 6.4 6.0 5.1 

Southern Plains— '.5.4 5.2 4.9 4.7, 5.0 5.1 5.0 4.8 4.0 4.3 

Mountain :4.4 4.2 4.0 4.2 4.2 3.9 3.8 3.8 3.9 3.7 

Pacific— ;4.0 3.7 2.9 2.6 2.4 2.2 2.2 2.2 2.0 1.7 

48 States ;4.6 4.4 4.3 4.2 4.1 4.0 3.9 .3.8 3.5 3.1 


Source: Farm Tenure and Cost Rents AER 190, ERS-USDA, August 1970. 



106 


in summarizing the influence of nonfarm factors on farmland values 
is that the sources of. nonfarm demand vary greatly among areas and 
the relative impact of a particular nonfarm demand is not expected 
to be the same among regions or over time. For example, in Michigan 
the demand for rural residences and part-time farms may be a major 
factor influencing farm real estate values. However, in the 
Washington, D.C. area bedroom communities and recreational develop- 
ments appear to dominate the nonfarm market for "farmland". 

In other areas Federal flood control and recreation projects 
as well as highway development provide the stimulus for the nonfarm 
market while minerals and petroleum are important in others. 
Observations from Previous Studies' 

Of the recent attempts to develop a model of the "national 
land market" 2 have included urban or nonfarm factors. Herdt and 
Cochrane attempted to represent urban demand for farmland by using 
an urban land ^quantity variable interpolated between census years. 
Reynolds, on the other hand, included several variables that attempted 
to use the relative earnings of farm and nonfarm people to measure 
urban influence. These included the percentage of farm operators 
working 100 or more days off the farm, personal income of the farm 
population fron nonfarm sources, the ratio of the personal income of 
the farm population to that of the nonfarm population and nonfarm 
population density. 

In the Herdt and Cochrane study, the urban land quantity varia- 
ble was highly correlated with their technology variable and because 
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it was assumed to be the weaker of the two, it was deleted from the 
model. Thus, urban effects could not be separated from technological 
effects . 

In the Reynolds model, none of the nonfarm influence variables 
appeared in the final time series model and population density was 
included in the cross sectional model but appeared to be nonsignifi- 
cant. [ 38 ] The variables in the Reynolds 5 model seem to be an 
attempt to measure the impact of direct competition between farm and 
nonfarm individuals for land for farm production. In addition, an 
attempt was made to measure the effect of different farm and urban 
income streams on the desire of farms to remain in agriculture. Only 
the nonfarm population density factor appeared to be a measure of the 
demand for farmland for urban uses. 

As in many other studies, both the Herdt and Cochrane model and 
the Reynolds model treated the "farm real estate market" as a largely 
isolated market with almost no interaction from the urban or nonfarm 
sector or no impact from demands for land other than for the produc- 
tion of food and fiber. 

Many other studies have, after rejecting the hypothesis that 
net income is a suitable proxy for returns to real estate, attempted 
to include other farm related variables to explain why land prices 
are increasing. If effect they seem to be searching for a reason 
for returns to land from farm production and, therefore, land prices 
to be increasing in the face of relatively constant net income to 
all factors on a per acre basis. At this point, conclusive evidence 
does not exist to determine the extent of urban or nonfarm influence 
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on farm land price. We can only observe that farmland values tend 
to be higher in urban impacted counties than in more rural areas 
with similar land characteristics. We can also observe that where 
changes- in land use are occurring rapidly land values tend to rise 
above the level supported by net land earnings from farm production. 
Until we can develop adequate measures of net real estate earnings 
from farm production, it seems unlikely that we can assess the 
impact of nonfarm demands on farmland values with any degree of cer- 
tainly in the micro markets. 

It may be that failure to accomplish this presents no real 
problem. However, when nonfarm factors compete strongly for parti- 
cular tracts of land with highly specialized agricultural uses, we 
may find it desirable to know what the impact will be on society 
in general. For example, the loss of a few small areas in California 
could substantially change our ability to produce asparagus and certain 
other specialty crops. However, the loss of several thousand acres 
of cropland in the Northeast or Appalachian Regions may have almost 
no effect on the ability of the county to produce food and fiber. 

Thus , the impact of nonfarm demands and the degree of concern is 
largely a localized phenomenon and aggregate coefficient may have 
very little meaning. 

A project is currently under way within the Farm Real Estate 
Group to classify farmland according to the degree of nonfarm 
influence. This classification system relies on population density 
and the percentage of the local population residing in urban areas 
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as the major criteria for establishing urban impact areas. Only 

■.fe ' 

partial data is available for the year 1969; thus, the entire project 
cannot be summarized in this manuscript. However, the available 
data indicate that urban impacted areas experienced both a difference 
in the rate of increase in land values and a higher level of land 
values . 

Conclusions 

The critical question in farm — nonfarm competition for land 
involves the loss of certain scarce or critical lands from farm 
production. We as a nation do not need to fear the loss of sufficient 
land for grazing or grain production in the near future. However, 
we may find that certain tracts of land have such unique characteris- 
tics for the production of specialty crops that the loss of a few 
thousand acres may seriously impair our ability to produce the 
crop at a "reasonable price" to consumers. While unchecked urban 
growth may oniV marginally affect our ability to produce agricultural 
products, it may do irreparable harm to the environment and quality 
life in particular markets. Our concern over urban competition 
for farmland may be natural concern over many localized problems. 
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CHAPTER IX 

PREDICTIVE. MODELS AHD THE U.S. AVERAGE VALUE. OF FARM REAL ESTATE ' 

The preceding chapters have been directed at the evaluation 
of specific hypotheses offered in explanation of the steady rise in 
land values since 19^0. The discussion has been directed at under- 
standing the structure, of land markets and the interrelationships 
among the variables which are frequently incorporated into various 
models of land markets. 

In various places throughout the manuscript, the problems of 
specification and aggregation are encountered and discussed. 

As yet, however, we have not been concerned with the construction 
of either a cross sectional or time 'series model that explained or 
predicted the value of real estate for a specific . market or in the 
aggregate . 

This chapter is devoted to the development of a model which 
predicts the .Rational average value of farm real estate per acre. 

The model incorporates information from earlier chapters and yet , 
because it is an aggregate model, it does not directly incorporate 
the factors which are important in explaining land values at the 
local level. 

The dependent variable (average value of Farm Real Estate per 
acre) is a summary statistic which is free of most of the variation 
caused by cross-sectional differences in land values. Thus, the 
remaining variance to be explained must be the result of those 
factors which have caused land values -to change over time. 
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The. remainder of this chapter is devoted to the rationale for 
the' model and. its development and. use. 

The model .developed in this chapter is designed specifically 
to predict the average value of farm real estate at’ the national 
level. The ability to do so should provide a clearer picture of the 
wealth position of land owners. If we-' can improve our estimate of 
the value of real estate in the future, we should be able to improve 
our estimates of credit needs and total real estate debt. 

Previous Models 

■ Several models predicting the average value of farm real estate 
have been developed (22,30,38,53,54). However, for one reason or 
another, each model has become very complex. Reynolds relied heavily 
on recursive models to incorporate the results of simultaneous supply 
and demand equations. Tweeten and Martin have tested ordinary, least 
squares, recursive least squares and autoregressive least squares. 
Each researcher or group of researchers has expressed a desire 
for a structurally correct model that efficiently predicts land 
prices in the national market. 

In an attempt to build such models , many researchers have 
operated as though the U.S. average value represented a national 
market price of a homogenous commodity in an easily defined and 
isolated market with no alternative uses for the land except farm 
production. In fact, a national farm real estate market does not 
exist. Land prices are determined in isolated micro markets perhaps 
consisting of one or two farms or as much as several counties. Prices 
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determined for spacially and productively different land with dif- 
.Cerent utility attributes are aggregated and averaged to arrive at 
the national average value per acre. 

The average value of farm real estate for the United States 
shows the net effect of all adjustment occurring in the farm and 
nonfarm sector that influences the value of farmland. If we could 
properly draw a sample across the U.S. and record for each observa- 
tion the value per acre and the influence of specific factors on each 
acre in our sample, we should be able to explain the impact of various 
factors on the level of value between regions. And by observing 
changes in these factors in relation to specific tracts over time, 
we should be able to explain the effect of multiple factors’ over 
time. However, the cost of such a model would be fantastic and 
would no doubt overwhelm the benefits of such a procedure. Thus, 
researchers have attempted to develop less costly models that would 
provide some information on the structural characteristics and at 
the same time serve as useful predictors of the average value. 

Because of the lack of data series for many variables, the use 
of proxy variables was necessary in many of the previously mentioned 
models. But, the reliability of the proxies was not seriously 
questioned and we were left wondering at the value of the coefficients 
derived from the model. An equally serious problem was that with as 
many as 10 to 20 variables in a model, the number of projections 
necessary for predicting the dependent variable made the end result 
subject to serious question. 
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Another serious problem with previous models was that they 
assumed that the national average value could adequately reflect the 
micro market variance in land values which could prove to be of 
minor national importance. However, the national average is a fairly 
smooth trend with much of the variance removed and, therefore, it is 
not sensitive to minor variations or disturbances coming from scattered 
real estate markets. In fact, the only variance left to explain 
is a modified yearly change in land values. Therefore, separation 
of this yearly change into the effects of four or more variables seem 
to imply too great a degree of precision in measurement of both the 
dependent and independent variables. 

A Simplified Model 

As an alternative to the deluge of econometrics we have been 
faced with in predicting the average value of farm real estate, a 
model is proposed in this chapter which is based on a few simple 
propositions .* The model is easy to apply and is just as easily modi- 
fied should we discover that it no longer holds because of basic 
shifts in the economy of the country. The variables included are 
highly aggregated and they can be criticized from several viewpoints. 

Before proposing the model, let tjs consider the premises that 
are important to its construction. Economists are pretty well 
agreed that population is a primary shifter of demand functions. 

Most models of the real estate market have recognized that population 
is important in determining the demand for real estate and, therefore, 
in determining prices. Theory suggests "that as population increases. 
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other things equal, the price of land should increase as the 
aggregate demand for land is shifted to the right (fig. l). 

4 

P, 

Given an inelastic supply of land, price will rise from p to 
P 2 * demand shift occurs because of the increased need for space, 

food and fiber. In an economy where food and fiber needs of a growing 
population can be met from the existing agricultural plant or a 
smaller one, because of excess capacity that exists in agriculture, 
the primary factor causing land values to increase must be the demand 
for space for other economic and social activity. 

If land used to produce food and fiber could be separated from 
the market for land as space , we would expect to see values for agri- 
cultural land rise only in response to the increased demand for food 
and fiber (largely from an increasing population) which would increase 
the MVP of land and other resources used in the production process. 

Land restricted to use as space for housing, recreation and other 
social activity would increase in value as the level of population 
increased, creating a demand for other land services. 

Reverting to classical economics, given fixed production relation- 
ships and constant output, a change in the money supply will raise 
or lower prices proportionately in a competitive society with no money 
illusion. In a society with underemployment of resources, an increase 
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in the money -'supply should shift demand for goods and services and' 
call: forth greater production. However, because we have a fixed 
quantity of land in the United States and because increases in the 
money supply cannot call forth -the production of more land,, the 
price of land must rise or fall in relation to the money supply, 
other things equal. 

It is generally recognized that agriculture accounts for a Very 
small segment of - the general economy -and that the demand for agricultural 
products is inelastic with respect to price and income. Thus, much 
of the increased demand comes from increasing population.. Also, 
the farm population is declining while the nonfarm population has 
been increased dramatically. Because of the rapid increase of the 
nonfarm population, the demand for space for housing, recreation, 
power generation, waste disposal and environmental uses such as 
wildlife refuges and wilderness areas h.hs increased. . 

In general we have enjoyed an excess capacity in agriculture 
which, in the absence of farm programs, would have caused a reduction 
in price for certain farm products and, therefore, a short-run decline 
in the demand for land for production purposes. 

Since 1930 the United States has had an expressed policy of 
economic growth with nearly continuous increases in real GNP. Part 
of this growth policy has included a moderate degree of price inflation. 

The concentration of an increasing percentage of an increas- 
ing population in metropolitan areas has not significantly reduced 
the individual demand for space. The effect has been to differentiate 
the market for space into several distinct categories such as 
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housing, production, recreation and conservation and waste disposal. 
Thus , land that served multiple uses when the nation was predominately 
agricultural, is now compartmentalized into distinct single-use 
categories . 

We have in this country already determined that the highest and 
best use of some land is recreational space or space to shelter game 
and birds. Until we revise our social preference and the desire 
to hold land as a public good, the price system will not function. 

We have also discussed the multiple uses rights of space and have 
moved toward separation of these rights through easements and leases. 
We have contemplated the purchase of production rights or develop- 
ment rights to control land use. Each of these- ideas result from 
the multiple demands of a growing population for the inelastic and 
fixed supply of land. 

We have, in fact, attempted to separate these markets for land 
through zoning, planning and taxation policies at the local and state 
level. At the national level we have designated specific areas as 
parks, wilderness areas, and wildlife refuges. We have not, however, 
decreed that land in agricultural use shall remain there in perpe- 
tuity; thus, the demands for space for other economic and social 
activity have had a pervasive influence on the value of farmland. 

At some point (in the absence of further technological change 
and with an increasing population) we would expect the demand for 
food and fiber to become the primary concern of society. Therefore, 
agi rculture would begin to encroach upon other uses of land as 



117 


individuals in society reduced their nonfood space requirements in 
1,‘an effort to provide for their survival. Farm values would then, 
as in the past, he determined primarily by their agricultural 
productivity. On the other hand, with continuing technological 
changes which permit increases in productivity faster than the increase 
in demand for food and fiber and with increasing population, it would 
seem that a primary determinent of farm land values is the demand for 
land for nonfarm uses. 

Given these propositions , we can see that the demand for space 
for food and fiber production has been supported by federal transfer 
of funds from the nonfarm sector while the demand for other uses has 
increased with the population. Thus, nonfarm demands for space 
for housing, recreation, production and environmental production 
have a pervasive influence on the value of a primary agricultural 
input . 

If this hypothesis is accepted, it should be possible to construct 
a model explaining changes in the average value of real estate over 
time by using population and the money supply (or the ability of the 
population to acquire land) . 

We can assume that the total quantity of land is fixed and, 
therefore, the supply of land in total is not responsive to price. 
Increasing population will, therefore, exert an upward pressure on 
land values. Also, reverting to classical analysis, a change in the 
money supply will not affect the quantity of land and land prices 
will rise and fall with respect to changes in the money supply. 

The model which I now propose relies on the foregoing proposi- 
tions to explain the national upward trend in farm real estate values. 
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A "basic assumption is that if a national land market exists it cannot 
be separate d,into farm and non farm -segments that are isolated from 
one another -and that the value of real estate as a farm input is 
largely determined by its value in competing uses . ' 

If it were possible to decree that all land in farms would 
remain in farms in perpetuity, the only influence the nonfarm sector, 
would have on its value would be from a change in demand for farm 
products. However, other demands for land are currently more impor- 
tant . 

Given the foregoing assumptions , it seems plausible to specify 
Iy = f- (P,M) 

Where Iy = the average value of farm real estate per acre 
P = population in thousands 

M = money supply including time deposits in hundred millions 
Because a time series on the money supply • including time 
deposits is nVt available before 1947 , the model was tested using 
data from 1947 through 1970. The results of the ordinary least 
square model are as follows : 

Variable i. Regression Standard T 

coefficient .error 

P .00086 .000,09 10. 1^ 

M .03141 .00199 15.81 

Intercept -109.84 
P 2 .998 

STD error of estimate 2.795 

Durbin Watson statistic 1.04 with K = 2 df = 24 

d L = 1-06 d y 1.42 
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Because the Durbin Watson test indicated that serial correlation 
was present, the data were transformed using a multiplier (r) developed 
according to the first order autoregressive scheme where 


Ci 


and U t - the residual in year t. The original data were transformed 
hy Xi’ = Xi (t) - rX.^ or 

LV = LV t - .46457 LV (t _ l) 

P* = P t - -^57. P(t.i, 

M' + M t - .46457 M( t _ 1 ) 

Thus 

LV’ = f(p’ ,M') 


The results of the transformed data are: 

Standard 

Variable Regression error of 

* coefficient coefficient 


Population .00092 

Money .03048 

Intercept -63.267228 


.00015 

100317 


R 2 = .994 


Standard error of estimate 2.527 
Durbin Watson statistic 1.59 


T 

5.98 

9.61 


The intercept is an estimate of a(l-r) 


Therefore, it can be stated as 


-63.267228 

.53549 


-118.15 


and LV = -118.15 + .00092P + .03048 M 
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There is no evidence of serial correlation in the transformed 
fdata and the standard error of the estimate is decreased slightly. 

Both regression coefficients remain highly significant. 

There is, of course, a high degree of intercorrelation between 
the population series and the money supply; hut this is to be expected 
in a growing economy. The separate effects of the explanatory 
variables may not be truly estimated, but for predictive purposes 
the model should perform reasonably well. 

The results imply that a change in the population of one million 
would cause the national average value of farmland to change $.92 
and a one billion dollar change in the money supply would change 
land values by $.30. 

The model was tested for 1971 and 1972 using the following data.— ^ 


Year : Population : Money supply 

1971 : 207,006 418.2 

1972. ; 208,656 464.7 


The' resulting estimated values are compared with the observed 
values as follows . 


Year : Observed : Estimated 

1971 199 199.75 

1972 215 215.45 


1/ Since the development of the model, the data on the average 
value of farm real estate has been revised upward slightly (about $2 
per acre) from 1965 through 1972. Also, data on the money supply 
have been revised. It would be desirable to recalculate the 
regression coefficient to account for these changes. However, 
the differences are expected to be slight. 
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An alternative definition of the money supply using only demand 
deposits andlnurrency produced doubled the standard error of the 
estimate. She; ‘result from the second model was anticipated because 
time deposits represent the ability of the economy to mate long-term 
investments while currency end demand deposits reflect the trano- 
action demand for goods and services. 

The SeCOnd model > "tich included population demand deposits 
and currency, was tested from 1930 through 1959 and' for this time ‘ 
series produced an B 2 of .96. This model proved to be the least 
reliable from 1930 through 1938. If data were available on time 

deposits for this period, it is expected that a better fit could 
be achieved. 

C omments on the Sp e cification of the Mnri^i 

Many of my coworkers have pointed out that many time series 
on aggregate data from 19UT to 1970 could have produced a very high 
E . They have also suggested that the model cannot be a proper 
specification because it does not directly include technology, net 
income, or farm programs . 


If the dependent variable included observation on individual 
tracts of land or observations for specific markets over time, it 
might be possible to separate the effects of numerous factors on 
land markets. However, the dependent variable is a weighted average 
of all land in the United States; as such, the variance associated 
with land quality, differences in production patterns, differences 
in net income, different levels of program payments’ and shift in 
population are hidden by the weighting procedure. The variance 
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remaining in the average is the net change over time from al T 
factors in the land market. 

At the market level money variables seem to explain land 
price and may be necessary to determine the value of a particular 
tract of land because farmer Brown must rely on his income to pay 
for the land he buys. However, his income increasingly includes 
nonfarm income and part of the demand he expresses for land is a 
demand for nonfarm services. He is in competition with other indi- 
viduals with similar motivations and must translate his desire into 
a market price. 

Because land is non-reproducible, the individual acquires land 
at whatever the market price is and organizes his other inputs in 
a manner that will yield the highest return or the lowest cost given 
the price of land. Admittedly in some areas, the primary factor 
establishing the price of land is its value in farm production; in 
other areas, nonfarm factors overwhelm the value based on farm 
earnings. However, changes in the national average value can best 
be explained by those factors that shift the national demand for 
land. 

If one were to explain the average price of all vegetables , 
for whatever reason, you would not expect the factors which are 
common only to lettuce to be very closely related to the changes 
occurring in the average for all vegetables. A more appropriate 
model might specify those factors that were common to all vegetables 
determining the changes occurring in the average price of all 


vegetables over time. 
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Perhaps a better analogy would be the average price of a pound 
of carbohydrates. If we wished to predict the average price of all 
carbohydrates given a fixed supply, we might choose population and 
income or the money supply. We would not likely be concerned about 
those factors which were specific to wheat, oats, or potatoes. The 
general average price of carbohydrates could be rising because of 
an increase in population, yet the relative price of oats, wheat 
and potatoes might remain about the same so long as no change in 
tastes and preference occurred or the relative price might be 
changing drastically. 

The most important factors in the demand for farmland are the 
shifts caused by an increasing population's demands for land for 
all uses and the effect of changes in the medium of exchange to 
acquire that land. 

If we can accept that we have a national policy of growth, and 
that an increased supply of money is consistent with growth, that 
there are few good substitutes for space, and that population will 
continue to increase, then our long-run expectation is that the 
level of land values will rise. 

If there is a need to predict the average value of farm real 
estate, for example, to arrive at a total value of the capital stock 
or the monetary wealth of land owners, then this model should perform 
more "efficiently" than more complex econometric models which require 
a larger number of assumptions and more proxy variables. If we can 
project population and the money supply, we should be able to arrive 
at a fair approximation of the average level of land values . 



124 


The model developed in this chapter is an aggregate model and 
it cannot he used to explain differences in land value trends among 
regions, states, or micro market areas. 

This, however, does not present a serious problem since no 
model constructed nationally can be expected to perform equally well 
in all regions or markets and certainly regression coefficients 
developed nationally should not be expected to accurately predict 
land values in a local area. 

Non farm factors play a much larger role in New England for 
example than they do in North Dakota, while income from wheat pro- 
duction in North Dakota is more important than nonfarm factors. 

Summary 

The complex multi-equation models developed to explain the 
national average value of farmland have, in general, been formulated 
from economic theory and analysis that explains cross sectional 
variation in land prices. They have assumed a great deal about the 
precision with which the national average value was measured and, 
in general, have been applications of rather complex and sophisti- 
cated tools to a rather crude measure of the trend in real estate 
prices. Any attempt to separate the effects of 5 or 6 variables 
in a crudely approximated and fairly smooth trend that already has 
much of the variance removed seems to stretch the data too far. And 
it is not too surprising that some of the coefficients in the complex 
models turn out nonsignificant or with an unexpected sign. 



The model developed in this chapter attempts to draw on those 
factors which appear to strongly influence the national trend. It 
draws together the impact of other variables into two factors , 
population and the money supply. The money supply, in a sense, 
represents the inflationary trend in the economy as the supply of 
money increases relative to the supply of land and of other goods 
and. services. 

The model developed here has a foundation on economic theory 
and appears to give satisfactory results in reproducing an historical 
series. Whether or not it proves satisfactory in predicting land 
values is yet to be determined. 


CHAPTER X 
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SUMMARY AND CONCLUSIONS 

The national average value of farm real estate has increased 
rapidly over the last 3 decades, and analysts of real estate prices 
have observed an apparent divergence between the rate of increase 
in real estate values and the rate of increase in net farm income 
per acre. This divergence led-- to the formation of several 
hypotheses that were offered in explanation of this divergence. A 
basic premise of these hypotheses was that net income per acre was 
a suitable proxy for land earnings; and, since farmland value should 
be dependent on earnings, net income and land value should move in 
parallel trends. 

The basic objectives of this study were to explore the several 
hypotheses offered in explanation of the dramatic rise in real 
estate prices and determine which of these seem to have merit in 
terms of current economic conditions. 

A review of the literature on farm real estate revealed that 
several hypotheses predominated over all others as explanations of 
the divergence in trend between income and land values. However, 
a considerable difference of opinion continued to exist over the 
importance of certain variables and direction of influence. 

The review also revealed that most national studies and models 
of the "real estate market" were composed of complex formulations 
which included both cross-sectional and time series data. Most 
of the times series studies and several of the cross-sectional 
studies encountered severe problems with intercorrelation and 
also suffered from a lack of suitable data which forced the use of 
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some rather dubious proxies. 

Of the several hypotheses offered as explanation of national 
average land price changes^by previous studies and by conventional 
wisdom, 8 were selected for more detailed examination in this 
manuscript. These 8 were selected because of the prominence they 
had received or because there seemed to be a theoretical basis for 
the linkage between the variable and land prices. Included were 
capital appreciation, technological change, farm commodity programs, 
enlargement demand, seller financing, nonfarm factors, population, 
and general economic inflation. 

Annual appreciation in values seems to be of rather minor 
importance as a factor in the income stream of land buyers. Appre- 
ciation would be expected to be most important in those areas that 
are undergoing a rapid change in use such as the rural-urban fringe 
and least important in the more rural areas. Because appreciation 
is the result of a price change, it is determined by the same factors 
that influence price. Therefore, any model which incorporates 
appreciation is somewhat circular since price expectations are based 
on previous price changes rather than on earnings. In any event, 
unless a shift in use or a change in income occurs, price expectations 
based on continued appreciation may be largely an illusion. 

Although technological change may have been important in chang- 
ing the allocation of returns among resources, the evidence seems 
less than conclusive with respect to its impact on land values . 

Static analysis seems to show that the impact of changing technology 
on land values should be negative. However, what we view as a farm 



128 


enlargement demand may be largely the result of changes in technology 
which shift the optimum size of farm. 

In addition, what may have been viewed as technological advance 
to the firm may have resulted in externalities which were borne 
by other sectors of the economy. 

Farm programs have undoubtedly had an impact on land values ; 
however, their impact has been quite different depending on the crop 
production patterns of the area and the nonfarm alternatives 
available for capital and labor. Nationally such programs represented 
8 percent of the total value of real estate in 1970, and it is 
unlikely that they ever amounted to a higher percentage than this 
over their 38-year history. By states, capitalized values for pro- 
grams range from less than 1 percent in Maine to 33 percent in 
North Carolina. 

Farm enlargement demand resulting from an upward shift in the 
optimum size of farm appears to be responsible for much of the demand 
existing in major farming areas, but farm enlargement demand cannot 
be the impact of technological change on farm programs. It is doubt- 
ful if these factors can be captured in a single variable because 
the quantity of land demand for enlargement is a function of changes 
m technology constrained by changes in program benefits . We should 
also be aware that the supply of tracts offered for sale are 
generally less than the optimum 
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size of farm; therefore, what appears as an overwhelming demand for 
enlargement tracts may be a response to a market that offers only 
enlargement tracts for sale. 

Seller financing added to the rate of increase in real estate 
prices in the last decade as lower interest charges were capitalized 
into the value of land. Changes in the percentage of seller financing 
and in the relative difference between mortgage and land contract 
rates of interest may have inflated land values nationally by 5 percent 
from 1964 to 1970. If credit markets stabilize at about the present 
proportion of contract lending to commercial lending, no further 
change in the rate of land value increase would be expected. 

Nonfarm factors affect the farm real estate market through 
direct urbanization, recreation, wildlife conservation, waste manage- 
ment and through the nonfarm demands of farm people. A few areas 
are relatively free of this impact. In other areas the nonfarm market 
may be the basic determinant of value. 

Each of the factors mentioned above appears to contain a great 
degree of cross-sectional variation because of the differing relative 
importance of the factor in local land markets. If, in fact, land 
values are a function of the factors considered, estimates of the 
coefficients for these factors would be expected to differ greatly 
among regions. For example, nonfarm pressure would be expected to 
explain most of the change in land values in the northeast while farm 
enlargement and farm programs would be most important in North Dakota. 

Such differences among regions tend to be averaged out in the 
national average value, and the change in the national average should 
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tend to reflect the impact of global land demand and supply shifters. 
Since the aggregate quantity of land is fixed for the U.S., we chose 
variables for our aggregate model which seemed to be basic demand 
shifters and which included both the farm and nonfarm demands for 
land. Thus, the upward trend in land price was hypothesized to be 
a function of population and the money supply (including time 
deposits) . 

Both variables were found to be highly significant in the 
regression model, and the percentage of variance explained was 
extremely high. In addition, when the model was used to estimate 
the value for the 2 succeeding years, the estimated value was within 
50 cents (1/4 of 1 percent) of the observed average. 

Conclusions 

The major conclusions of the study are that farm and nonfarm 
real estate markets are inseparable and that the demand for farmland 
rises basicly from the nonfarm population’s desire for food and land. 

In addition, as long as population and the money supply continue to 
increase, the price of farmland will continue to rise in the absence 
of rather dramatic technological changes and in the absence of a 
real shift in the tastes and preferences of individuals. 

As individuals spend less time in production activities and as 
their incomes increase, it is likely that land will become a greater 
factor in their preference function, and its scarcity will be increased 
relative to the current situation. Even if we move toward zero 
population growth, the pressure on land will be dramatic over the 
next 70 years (the projected time that zero growth will be achieved). 
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It seems that, in the aggregate, the population and money supply 
model may perform well over some extended period of time. At the 
market level the differences in importance of factors will continue 
and adequate predictive measures may be difficult to develop. 

Regression analyses may provide some assistance to local appraisers 
and assessors, yet the sources of variation are many and the number 
of observations available .for analysis are quite small; thus, collection 
of sufficient data for analysis may be impossible at a reasonable 
cost. Farm real estate is a heterogeneous commodity and collection 
of sufficient data to remove the variation present in location and 
quality reduces our ability to do adequate time series analyses. 

Relevant considerations for policy decisions would seem to 
include the possibility of segregating farm real estate from urban 
land if the level of prices is to be kept in line with farm earnings. 
Also, consideration should be given to alternative methods of 
supporting the income of farm people to avoid retarding resource 
adjustments and modification of capital values. 

We should be developing a rational land use policy for the 
nation recognizing that a continuous policy of economic growth will 
greatly affect the holder of land and the ability of others to acquire 
it. Our preoccupation with the farm sector in past exploration of 
farm real estate price trends has focused our attention too narrowly, 
and we must recognize the great interdependence of the farm and non- 
farm sectors of the economy. 
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